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We have delayed giving until now any 
detailed account of the Munich Electrical Ex- | 
hibition, not desiring to begin until we could 
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The principal object of the Munich Exposi- 
tion was to study the practicability of electro- 
technical application, to make the necessary 
measurements for a just appreciation of the 
value of these applications and, at the same 
time to judge critically of electric lighting 
from an artistic standpoint. 

From the latter point of view a more appro- 
priate place could not be found, for, aside 
from Paris, where artis!s of the entire world 
meet and devote their talent, the Munich 
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made with considerable success. All who 
visited the Bavarian capital at this period 
will recall the excellent effects produced by 
the Schekert lamps on the Fraventhiirme and 
at the same time the electrical arrangements 
in certain s‘reets. They will also recall the 
tasteful decorations of the various saloons 
filled with objects of art, and in which the 
light from elegant chandeliers illuminated in 
such a magnificent manner the superb prod- 
ucts of Bavarian art. 
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It will therefore be seen what an amount 
of interest the inhabitants of Munich ought 
to take in the study of electrical machines 
and motors, and above all, in the study of 
the transportation of force; and it will readily 
be understood why the Committee on Organ1- 
zation on learning of the statements advanced 
by M. Marcel Deprez relative to the transport 
of at a distance, urged that gentleman to give 
experimental proof of the same, and freely 
placed at his disposal every mvans for the com- 





obtain all the documents relative to this new 
manifestation of electrical progress and such 
cuts as might be necessary to enable us to 
make the description as complete as possi_ 
ble. 

If the exposition has not proved of as great 
importance as the one at Paris, it has at least 
presented many interesting features. Its 
remarkable organization for electrical meas- 
urement and the exhibit of machines and 
lamps wholly of German make, and but little 
known in France, have given special interest 
to the exhibition and added to the importance 
which it has already acquired in connection 
with the memorable experiments of M. Marcel 
Deprez, 


Mounicu ELEcTRICAL EXHrTBITIon. 


school occupies a foremost rank both as 
regards the number and talent of its painters 
and sculptures. 

At the Industrial Palace during the Paris 
Electrical Exposition in 1881 artistic applica- 
tions of the new methods of illumination 
were quite limited. 

The saloon for paintings, lighted with the 
Poleil lamp, certainly produced a very happy 
effect, and the arrangement of the theatre 
and the apartments of the President of the 
Republic showed that marvels might be | 
accomplished in the way of luxuriant lighting, | 
but up to this time the lighting of museums | 


From another point of view the application 
proper of electro-technics, the place 
most favorable, for, if dynamo machines, 
with steam as a motive force, are susceptible 
of rendering important service, they must be 
still more serviceable when natural and 
less expensive forces can be made avail- 
able. 

Now, Munich is traversed by the Isar, 
whose magnificent falls are capable of pro- 
ducing thousands of horse-power. The 
natural force thus created is, moreover, not 
confined to a single point, for arms of the 
river traverse thecity in various places, so that 


was 


and monuments had not been accomplished, | the utilized force has there already received a 
| while at Munich attempts of this kind were | natural distributional beginning. 


plete demonstration of his hardy experiment. 

Notwithstanding these favorable cundi- 
tions, however, electrical industries were, 
until recently, but littke known at Munich; 
but when Prof. von Beetz, of the Polytechnic 
Union, and Engineer Oscar von Miller, of the 
Society of Architects and Engineers, de- 
scribed before large meetings the marvels of 
the Paris Exposition, there was no longer 
among the members of the society but a single 
desire—that of taking up the study of these 
new inventions, which were being made so 
rapidly that the electrician himself could 
scarcely follow them, and determining for 
themselves by means of practical experiments 
their scientific and commercial importance 
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It was this desire, therefore, that gave birth 
to the Munich Exposition. 

The organization of the Electro-technical 
Exhibition was begun in March, 1882, by an 
initiatory committee, of which the officers 
were as follows: President, Dr. von Beetz, 





done, however, in a very i cnccsutid manner, 
and in a way too that produced a very pleas- 
ing effect. 

Our illustration on the first page shows| 
the appearance of the centre and right- 
hand side of the exposition as seen from} 


= Mr, Newall, has been adhered to in the 
main since its first introduction, and it does 
not seem likely to be superseded. First we 
have the insulated core, then the hemp pad- 
ding and afterward the iron sheathing. In 
the original cables this practically completed 


professor in the Royal Technical School; | the entrance, the eye peing first arrested hy|the whole arrangement, and even at the 


vice-president, Mr. Friedr. Haenle, manu- | 
facturer; secretaries, Mr. Oscar vun Miller, | 
engineer, Chevalier J. von Schmaedel, | 
architect. 

At the same time a number of citizens, 
members of commercial houses, societies, etc , 





the large fountain whose jet during the even- 
ing, when illuminated by the electric light, 
produced a most magnificent effect, which | 


Right 


opposite the entrance and behind a colonade 


present day it is in somes cases adhered to, 


| though we think it is a mistake to do so. 


The first decided improvement introduced 


| was still further heightened by illuminating | was that adopted in the 1865 Atlantic cable; 
| the two side jets with colored lights. 


it consisted in sheathing each of the protect- 
ingiron wires with a coating of yarn. This had 


united for the purpose of establishing a| covered with garlands was the buffet, whic h| the advantage of preventing the ends of a 
guarantee fund, and Government aid was) was illuminated by Edison chandeliers and | broken wire from projecting and catching in 


speedily obtained. 
The opening took place September 16, 1882. | 
The objects exhibited were classified in| 


fifteen groups, as follows: 
1.—Historical apparatus, scientific instru- 
ments,and apparatus for instruction. | | 
II.—Telegraphy and signals. 
IIIl.—Telephony. 
IV.—Electro-medical apparatus. 
V.—Batteries and accumulators. 
VI.—Electro-chemistry. | 
VII.—Magneto and dynamo-electric ma- | 
chines. 
VIII.—Electric lighting. 
IX.—Motors. 
X.—Apparatus and various utensils. 
XI.—Cables, wires, and lightning arresters. | 
XII.—Bibliography. | 
XIIL.—Electric measurement of time. 
XIV.—Decorative arrangements. 
XV.— Agriculture 
But relative to the electrical tests to which 
they were to be submitted, these fifteen groups 
were reduced to twelve: 
I.—Machines, accumulators, and cables. 
I1.—Historical apparatus, scientific instru- 
ments,and apparatus for instruction. 
IlIl.—Motors, measurement of work and 


resistance. 
1V.—Photometry. 
V.—Telegraphic appuratus. 
V1I.—Telephony. 
VIl.—Fire alarms, controlling apparatus, 


bells, and electric clocks 
VIII.—Machines and apparatus used on rail- 
roads or for army purposes. 


I1X.—Batteries, electro-installurgy, and 
electro-chemistry. 
X.—Electric therapeutics. 


XI.—Artistic study of electric lighting. 
XII.—Applications of electricity to agri- 
culture. 

For the study of the apparatus thus classi- 
fied the examining committee was divided 
into twelve groups, with the following presi- 
dents and vice-presidents: 

I.—Dr. von Butz. 
Dr. Kittler. 

I!.—Dr. von Jolly. 

Dr. Himstedt. 

Ilf.—Prof. Ochroeter. 

Mr. Poellath, Engr. 

IV.—Dr. Voit. 

Dr. Kruss (Hamburg). 

V.—Conseler Seifert. 

Mr. von Hoesslin, Engr. 

VI.—Conselor Seifert. 

Mr. Beringer, Inspector of Telegraph. 
ViII.—Dr. von Bezold. 

Mr. Lautenschlaeger, Chief Mechan- 
ician of the Royal Theater. 
VIII.—Mr. Beringer, Inspector of Telegraph. 

Dr. Carl. 
IX.—Mr. Heule. 
Dr. Stoelzel. 
X.—Dr. von Schauss, 
Mint. 
Dr. von Ziemssen, Counselor. 
XI.—Dr. Stinzing. 
Baron von Perfall. 
XII.—Chevalier von Schmardel, Architect. 
Prof. Wolluny. 

The exhibition was held in a building 
composed mostly of glass, which had 
formerly been used as a conservatory for the 
Botanical Garden, and in which it was 
situated, 

Although covering a large area, the Crys- 


Director of the 





tal Palace of Munich was not supplied as 
our Palace of Industry was with galleries, 
and consequently everything had to be 
grouped on the ground floor. This was 


numerous Swan lamps artistically arranged. | 
In the central nave, the right, and| 
amid an elegant group of shrubbery, was a) 


on 


| chapel so arranged as to give an idea of | tion. 


electric illumination in churches. Next, a} 
large picture gallery lighted by Schaefer | 


|lamps, which enabled one to judge of the | 


| effect produced by the light on the fine | 
| pictures it contained. 


Leaving this room one | 
entered a drafiing room lighted by Edison | 
lamps, where numerous models exposed to 
the light showed that this illuminant | 


| answered perfectly for evening school uses. | 


Still further, towards the right of the n 
was a large space in which the Northern | 
Railroad Company had grouped the different | 
electrical appliances in use in its service. 
(Continued. ) 
ee 
Preparation of —— for Electric Light- 
ng. 


M. Jacquelain has endeavored to prepare 
carbon of like density and conducting 
power to gas-carbon and without its impuri- 
ties. He removes impurities by three pro- 
cesses : 

(1) Treatment with dry chlorine at a red 
heat for thirty hours to remove silicia, 
metallic oxides, and hydrogen. (2) Treat- 
ment with fused potash or soda. The alkali 
must not be too strong nor the temperature 
too high ; Na, O, with three equivalents of 
water answers well. An immersion of three 
hours is generally sufficient, after which the 
carbon is washed with water, then with 
dilute hydrochloric acid, and again with 
water. (3) Immersion in hydrofluoric acid 
diluted with twice its weight of water from 
twenty-four to forty-eight hours at a tem- 
perature of 15° to 25°. The gas carbon may 
be submitted to either of these processes 
after being cut into pencils. To restore the 
carbons to their original density they are 
carbonized by being strongly heated for a 
few hours in the vapor of some heavy hydro- 
carbon. Pure graphitoid carbon may be 
prepared directly by passing the vapor of 
some heavy hydrocarbon through a fire-clay 
tube raised to a temperature of 1,000° to 
1,200° C. Hydrocarbons with high boiling 
points answer best, and gas tar is the most 
suitable for use on a commercial scale. The 
steadiness of the light and durability of the 
carbons are in direct proportion to their 
hardness, density, and purity. The best 
results in experiments have been obtained 
with Siberian graphite (sp. gr. 2.8, gas 
carbon being 1.9) purified by treatment with 
hydrofluoric acid, by which process the per- 
centage of ash was reduced from 8.674 and 
5.184 to 0.767 and 0.900. 

——_e > e—_—_—_- 
Submarine Cables. 
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The construction and laying of a submarine 
cable is not at the present day looked upon 
as a feat of any considerable magnitude. 
Many, no doubt. will recollect the days when 
the laying of a cable was made the occasion 
of great festivities at the localities connected 
by the submarine link, but now a matter of 
the kind is one of such very ordinary occur- 
rence that it is not considered worthy of 
greater notice than that afforded by a short 
paragraph in a spare corner of the daily 
paper. 

The changes which have taken place in 
cable manufacture since the first successful 
cable was laid (but 30 years ago) have not 
been very marked, though they have added 


| more 
| ployed. 





considerably to the insuring of success, The 
present type of armored cable, the general 
idea of which was, we believe. first suggested 


| the paying-out machinery during the laying 
operation, an accident which would be 
almost certain to have a serious termina- 


This device has been superseded by the 
simpler and more effectual plan of sheathing 
with bare wires, as in the older type of cable, 
and then covering the whole with yarn and 
| Clark & Bright’s silicious compound. 

A still more recent improvement consists 


|in the serving of the armored cable with a 


double layer of tarred tape, well covered with 
the silicious compound. This gives the whole 

cable an excellent finished surface, while the 
| tape most effectually prevents broken ends of 
|the iron sheathing from protruding, much 
so when the yarn serving was em- 


There can be no}question but that this last 
improvement is a very decided one. The 
use of wet yarn for the serving immediately 
over the insulated core was first carried out in 
the Atlantic cable of 1866, and the practice 
has been continued ever since, so that any 
slight fault which may exist in the- insulated 
core is certain to be detected during the 
course of manufacture. 

In the construction of the insulated core 
itself there does not appear to be very much 
room for improvement; a conduclivity of at 
least 96 per cent. of pure copper for the con- 
ductor is obtained with perfect ease, and no 
lower standard would be admitted. 

As regards insulation there is no reom for 
improvement with respect to the maximum 
value it should have; indeed, as we have more 
than once pointed out, the statement that a 
particular material must be of exceptional 
value because its specific insulation is ex- 
tremely high, is of little or no account except 
to delude the public. The clause that specifies 
that the insulation resistance of a cable shall 
not be below a certain value is really a very 
slight guarantee that the cable shall be good, 
and if manufacturers were to adhere merely 
to the letter of a specitication they could 
easily imsist on what is practically a faulty 
article being accepted. Good electrification 
with high battery power, which is one of the 
best proofs of the soundness of a cable, is 
seldom if ever specified for; there seems, 
indeed, to be a dislike to altering established 
precedents although they may be quite out of 
date. With any respectable manufacturer 
who has a name to lose, a mere outline speci- 
fication is practically as binding as one full 
of details, but if the latter are given, they 
ought, as far as possible, to be complete.— 
London Electrical Review. 
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Electric Lights for Harlem Bridges. 





Engineer Van Winkle was instructed at 
Wednesday’s meeting of the Park Comnmnis- 
sioners to supply sufficient steam power on 
the Madison avenue bridge to operate the 
draw and work an electric light system. It 
was stated that the bridge would probably 
be completed by January 1, 1884. The Com- 
missioners decided to have Ryer avenue 
opened from 135th to 141st streets. The 
treasurer of the Board was requested to as- 
certain the price of a dynamo machine, to be 
used for lighting the Third avenue bridge. 
This resolution, offered by Commissioner 
Viele, was laid over: 

‘*That plans be prepared for the improve- 
of the Harlem River front in connection with 
the improvement of that stream by the gen- 
eral Government; and that the topographical 
engineer be instructed to report what areas 
along said river can judiciously be converted 
into permanent basins.” 





Electric Light in Arizona Mines, 





A number of mining companies in Arizona 
Territory are about to adopt the electric 
light, to facilitate operations under ground, 
as well as on the surface, notably the Silver 
King Mining Company, the Howell Smelting 
and Mining Company, and the Conger Mill 
and Mining Company. At the Silver King 
mine it is proposed to use four 3,000 candle- 
power Brush lights above ground and two 
below, together with twenty-five small in- 
candescent lamps. The dynamo located 
near the main shaft will supply the current 
descending 800 feet to the lower levels of the 
mine to the arc lights and storage boxes, 
from which latter the Swan lamps are to be 
connected by small copper wires. ° Fixed 
lamps are to be suspended from the roofs of 
gaileries, and the portable lights are to be 
attached to flexible conductors for conven- 
ience of shifting. These lights are to burn 
continuously, night and day. In the reduc- 
tion works of this company both large and 
small lights are also to be used, a separate 
dynamo and two storage batteries supplyiug 
the current. The arc light circuit in the 
Silver King mine will be about half a mile 
in length.—Avrizona Citizen. 
oe 

Thomas A. Edison and a number of other 
electricians happening to meet recently in the 
Western Union office at New York, the dis- 
cussion which followed took the direction of 
recent developments in electricity. Inci- 
dentally some one spoke of the indefinite- 
ness of the various terms employed to desig- 
nate the measurements of electrical force, 
and said, ‘‘ Ohm, for instance, and volt and 
ampere ; what real idea of power do these 
terms convey?” ‘‘Oh,” said Mr. Edison, 
smiling, ‘‘those are very useful terms. 
They serve to conceal our ignorance of 
electricity, which, as we all know, is in its 
infancy.” 








———-ae+—_—_——_- 
The Electric Light. 





A FIRST INSTALLATION BY THE BRUSH-SWAN 
COMPANY. 





The Brush-Swan Electric Light Company, 
which is to do for the interior houses what 
the Brush Electric Light Company has done 
for the streets, began lighting up the Central 
National Bank at Broadway and Leonard 
streets with snvall incandescent Swan lamps, 
fed from storage batteries furnished by Mr. 
Brush. 

The 'amps were made in Boston under an 
agreement with the English Swan Electric 
Light Company. The batteries were made 
in Cleveland. 

The system, so far as it is known, was 
fully explained last winter, when the offices 
of the Brush Company at Broadway and 
Fourteenth street were lighted up in similar 
fashion. 

The Swan lamp is similar in some 
respects to the Edison lamp—a glass bulb 
having a carbon filament which is heated to 
incandescence by the electric current, air 
having been exhausted from the bulb. When 
the exhibition was given at the company’s 
offices in December, it was said by the officers 
of the company that batteries would be mau- 
ufactured by the hundred at once, and the 
jncandescent light offered at the price of gas. 
Some contracts were made to introduce the 
light, but the company has delayed the work 
until it may be winter before the batteries 
begin to arrive here in any number. The 
Central Bank was one of the first to make an 
agreement for the new light. It is as satisfac- 
tory as was the light shown at last wintcr’s 
exhibition, being bright and perfectly steady. 
The batteries are contained iu long, coffin-like 
boxes, which may be placed in any conven- 
ient spot; they are fed by wires running 
from the street poles of the Brush Company, 
the same wire doing service either for feed- 
ing an are street light or charging a house 
battery. 

This installation is the first that has been 
made by the Brush-Swan Company. The 
Madison Square Theatre expected to have 
lights of this system working by the first of 
last June. The fixtures have been in place 
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since May, but the batteries only arrived last 
week. One cause of this delay is said to 
have been Mr. Brush’s desire to devise some 
method by which the lights could be dimin- 
ished or increased in brightness for theatrical 
purposes without wasting the current from 
the storage batteries. He is said to have 
succeeded in this, and the system will be, 
according to the company’s officers, in work- 
ing order before the end of August. 


> 


Random Flashes from New England. 
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ARNOUX-HOCHHAUSEN SYSTEM. 





The lighting machinery of the Arnoux & 
Hochhausen Electric Company, whose busi- 
ness office is at No. 221 East Twentieth street, 
New York, is comparatively little known in 
New England, and in fact little systematic 
effort has been made throughout the country 
towards its general introduction. The name 
of W. Hochhausen appears on the patent 
records of the United States with those of 
Farmer, Fuller, Weston, Loutin, Brush and 
Edison as an inventor of electric generators, 
and his dynamo is said to have been among 
the first installed for permanent public light- 
ing in this country at Manhatten Beach in 
1878. The dates of his principal patents— 
September 22,1874, August 22,1876, February 
17 and October 19, 1880—show that modifica- 
tions of original ideas were made from time 
to time, as the science was deve'oped, until 
in 1881 the company succeeding to the rights 
thus secured were enabled to furnish, at the 
inaugural ball in honor of President Garfield, 
one of the finest illuminations ever witnessed 
up to that time. 

The prominent claims made by the 
company, which seem to be borne out by 
experience so far as the apparatus has 
received thorough tests, are for simplicity 
of construction, reliability of operations, as 
illustrated at the Weehawken Tunnel through 
the Palisades, New Jersey, where it has been 
used for blasting operations eighteen months 
without repairs under peculiarly trying con- 
ditions, and economy, as, evidenced by the 
result at Taunton, Mass. , 

Here a plant was started about a year 
ago, largely through the efforts of the present 
manager, the local company having a capital 
of $15,000, with officers as follows: 

President—Marcus M. Rhodes. 

Treasurer—W m. E. Fuller. 

Manager—D. L. Mitchell. 

Directors—N. H. Skinner, Dr. N. Page, A. 
G. Williams, M. M. Rhodes, Wm. E. Fuller 
and D. L. Mitchell. 

Atract of 6,000 feet of land centrally located 
on the bank of the river, yet held only at a 
moderate valuation, was secured and a tem- 
porary wooden structure—28x40—erected, 
which is likely to supply the necessities of 
the company’s work for some time to come. 

A Buckeye engine capable of running 
dynamos for eighty lamps makes 172 revolu- 
tions, giving 890 turns to the three generators 
which have the past season supplied forty 
lights four nights per week and ten lights 
the evenings of the two remaining week 
days. No effort has been made to secure 
lighting for the city. 

At the annual meeting (about June 1) the 
stockholders reviewed the work of the seven 
months preceding, which yielded $2,985 (at 60 
cents per lamp per night) and cost in labor, 
power and maintenance, $1,818. Two 
quarterly dividends of 2 percent. each have 
been paid, and as a supply of coal, carbons, 
&c., sufficient to last through the short even- 
ings until October 1 was reported on hand, 
and a good balance in the treasury. 

The secrets of this successful season seem 
to be the efficiency of the system itself, care- 
ful original construction, rigid economy in 
expenses and absence of competition. That 
the steadiness and othcr desirable features of 
the light have made a favorable impression 
is evident from the fact the full number of 
lamps is called for every Saturday night, and 
all have expressed their intention of using 
the system regularly with the return of the 
long evenings. 





As is well understood by those who have 
investigated the Arnoux system, the arma- 
ture is composed of sectional rings, and by 
withdrawing a bolt it may be opened and 
any damaged coil slipped off and another 
substituted. The lamp is also very simple. 

Three other plants are in operation in New 
England, about 60 lights at Portland, Me., 
where the Weston system offers active com- 
petition ; about 50 at Lawrence, Mass., and 
a small system at Dover, N. H. 

The New England branch has an office at 
No. 68 Sears Building, Boston, and the in- 
terest which the treasurer manifests in the 
spread of information regarding the system 
may be illustrated by a little dialogue which 
took place there the other day: 

“Mr. B——?” 

“Tou.” 

‘“‘T represent the ELectricaAL REvIEw of 
New York, and would like to make some in- 
quiries as to your system.” 

‘‘T have no time to talk about it.” 

‘Perhaps you do not understand my 
object, sir; I propose to give to the public 
through the Review an idea of the merits 
and progress of the Arnoux system in New 
England.” 

“T can tell you nothing about it.” 

‘*Is there any one connected with your 
company who will do so?” 

“*No!!” 

A note to the competent and gentlemanly 
electrician of the New York office, H. R. 
Boissier, called out several valuable items of 
information showing that there is in the 
machinery of the company, if rightly and 
energetically managed, a foundation for a 
prosperous business. 

———_ +e —__—__ 

In a telegraph office: ‘‘ What is the charge 
to Blankville?” ‘‘Ten words for twenty- 
eight cents.” ‘‘ Why, it used to be twenty- 
five cents.” ‘‘ Yes, but that was before the 
strike’ The additional three cents is for the 
postage stamp.” , 

—-_ ~~ 

Electricity vs. Gas in Albany, N. Y. 





OPINION ON MAYOR SWINBURNE’S VETO—IN- 
TERVIEW WITH SECRETARY MAHER. 





A reporter passing down Trinity place 
recently, accosted Hon. E. A. Maher, secre- 
tary of the Albany Electric Light Company, 
as that gentleman sat in his office door at the 
works on that street, and stopped for a chat. 
The Mayor's veto of Alderman Mead’s reso- 
lution, calling for additional light in places 
where dense foliage obscured the lights, 
naturally became the topic of conversation 
and the reporter was invited into the office, 
when interesting facts pertaining to the 
electric light system, its cost, etc, were 
gleaned. Regarding the statement in the 
Mayor’s communication that the appropria- 
tion for gas is already exhausted, Mr. 
Maher said it was undoubtedly true, since 
the budget as made up last year appropriated 
$4,000 for gas, about $3,500 of which was to 
pay a deficiency of the year previous. At 
the time the budget was made up there were 
seventy-five gas lamps, and that number was 
reduced to fifty a short time afterwards, and 
reductions have since occurred, until now 
throughout the entire city there are but four 
gas lamps—two of the Albany and two of 
the People’s Company—now lighted. As 
these lamps cost per light $35 per year each, 
and if they have not been paid for the whole 
year the deficiency would be but $140, and 
in any case it cannot exceed the sum of $500. 
As to the appropriation for lighting the 
streets, he understood that some time ago 
there was money enough to pay the expenses 
of the oil department until November ist, 
and as to the electric light, there is still, he 
said, in the hands of the Chamberlain to the 
credit of the electric light account $28,000, a 
sum more than sufficient to pay the account 
to the end of what was designed at the time 
the budget was made up as the fiscal year. 
The new charter has changed the time of the 
fiscal year, and counting two months of 
what would be the next fiscal year if there 
had been no change, then there is no pro- 
vision made. All the departments, so far as 
that matter goes, will be deficient after 





November ist, and the city officers will be 
unable to draw even their salaries. 

Speaking of the figures given by the 
Mayor ($14,000) that will be necessary for 
lighting the city, the secretary said he could 
not understand where these figures are got 
from. In the last budget there was $119 000 
appropriated for lighting the city. In that 


sum was included a deficiency of $16,896.37 | 


for electric lighting, about $3,500 for gas, 
and $3,000 for oil, making a total deficit of 
about $23,396.37, and leaving a balance of a 
little over $95,000 for the actual lighting ex- 
penses of the year. That year will expire 
November 1, and the only real deficiency 
that will be necessary to make up is that of 
about $500 for gas. 

The question of cost relative to that of gas 
under the old system and electricity under 
the new, was then discussed, and as this is a 
most important question in which the people 
are at this time interested, Mr. Maher's views 
will be read withinterest. He said that every 
one must concede that before the electric 
light was introduced Albany was justly con- 
sidered the poorest lighted city in the United 
States ; now all people admit that it stands 
foremost as a well-lighted city. In order to 
light the city with gas, and have the same 
volume of light as now given. by the 
electric, it would require at least three gas 
lamps for each electrie light, and of the 
$65,000 that was appropriated for lighting 
the city last'year before the electric light was 
introduced, about $50,000 was paid for yas. 
If to light the city as it was lighted then 
with gas cost $50,000, to light it as it now 
is would consequently cost three times as 
much. The light now in this city is cheaper 
than in most of the cities. In New York 70 
cents per lamp is paid, Baltimore 70 cents 
and Boston 75 cents. 

This drew from the reporter the remark 
that Albany pays for its lamps, posts, and in 
fact all the apparatus necessary for the street 
lighting. 

That is true, said Mr. Maher, and as the 
Mayor states, there has been expended about 
$46,000 for lamps, posts, wire, poles, con- 
struction, etc. These lamps, etc., have been 
furnished to the city at the actual cost to the 
company, and looking at the amount in the 
light of a permanent investment the iaterest 
on that sum would be about $2,700 per 
annum, when if the company agreed to 
furnish lamps and other paraphernalia at 
their expense and should receive the addi- 
tional 20 cents per lamp that is paid in the 
cities named, it would increase the amount 
$28,000 per year, if they had the same 
number of lamps in use as here. Under the 
gas contract the city purchased the lamps and 
posts, and paid for each lamp received the 
sum of $4; for each lamp rest, $9; for 
stand pipe, refitted, $4 ; and each new lamp 
fitted up $13, this being in addition to the 
$35 paid for lighting each gas lamp, besides 
many other items. 

The Mayor also speaks of carrying the 
lights into the rural districts, continued Mr. 
Maher, when in fact we light from Prentice’s 
gate on the south to North street, North 
Albany, on the north; from New York 
Central avenue on the west to the river front 
on the east, all within the city limits, taking 
it as a presumption that people living on the 
outskirts, who pay taxes, are as much enti- 
tled to the benefits of these lights as those 
living in the heart of the city. Another 
thing, according to the police statistics, 
crime has been reduced during the past two 
years, and still another effect has been the 
lessening of drowning cases along the river 





front, when before the introduction of the | 


electric along the river front in previous 
years the death rate, through people walking 
overboard, has been very great. 


Now it has 


been moderately reduced, not a single case 


occurring during the present year. There 


has been no additional lights started since | 


the 30th of last December, nor has a lamp: | 


post been placed since that time, excepting 
the two in front of the New City Hall, and 
those the City Hall Commission paid for. 
The electric light works, he said further, 
was now running to its utmost capacity, and 
has been for some time. . Orders are now on 
the books for city lights dating from March 


12th, last, that the company has been unable 
to fill for the reason that the demand for this 
light has been so great they have been 
obliged to use the balance of their plant to 
supply the demand of private customers, 
from whom the company received in many 
cases better prices than those paid by the 
city, and the demand for the light has ex- 
ceeded the supply. But the company expect 
to give a public exhibition before September 
1, of their new storage system, and they have 
no doubt that before January 1, next, they 
will be prepared to furnish the new incan- 
descent light for stores, theatres, churches, 
public buildings and dwellings. If this is 
accomplished the company in the future will 
care little whether or not they have the street 
lighting. ‘ 

Another mistaken view has been allowed to 
creep into the minds of the people regarding 
our stockholders, said Mr. Maher. The im- 
pression has gone forth, and still prevails to 
a great extent, that our stock is controlled by 
gentlemen-politicians of both sides. But it 
is not so. Neither Mr. John F. Smyth, 
Daniel Manning or Michael N. Nolan own 
one dollar of the electric light stock. Mr. 
Smyth did own twenty shares, but when he 
embarked in the banking business he sold 
out, at par, to Mr. William M. Whitney ; 
Daniel Manning also held stock at one time, 
but he, too, disposed of his stock to Walter 
F. Hurcomb, while ex-Mayor Nolan never 
had one share in the company, nor has he 
ever been inside the company’s office. The 
principal stockholders of the company at 
present are Wm. M. Whitney, W. F. Hur- 
comb, Hon. A. B. Banks, J. W. Tillinghast, 
A. N. Brady, Hon. N. D. Wendell, Robert 
©. Pruyn, O. 8. Hascy, Henry Rosenthal, J. 
I. Wendell, John Winne and H. W. Sage. 
The company has paid no dividends, and it 
is impossible to say when one will be de- 
clared, but the company is not alone in that, 
as it is said no electric company has as yet 
paid a dividend on any of its stock. 

Coming back to the Mayor’s veto, Mr. 
Maher stated there was no intention under 
Alderman Mead’s resolution, of placing the 
electric lights in streets where the foliage is 
dense, for the reason that when the leaves 
are off the trees there is all the light re- 
quired—or in other words, for nine months 
in the year they have all the necessary-light. 

Mr. Maher, in concluding, thought the 
Mayor’s message had been written in the 
interest of the gas companies, and expressed 
the hope that whoever wrote it would, in the 
future, if he had any mud to throw at the 
Electric Light Company, confine himself to 
facts as they exist. 

—__— +a —-— 


Light Without Gas. 





The first public experiment in St. Louis 
with the Brush-Swan electric light was 
made in the rooms of the Brush Electric As- 
sociation, Granite Building, recently. The 
middle room was brightly illuminated by 
three Swan electric Jamps, whose bright, 
steady glow seemed the perfection of house- 
lighting. These lamps consist of a clear 
glass bulb, about an inch and a half in di- 
ameter, in which a carbonized stalk of grass 
is coiled in vacuum. The lights are fed from 
a strong battery that is charged from the dy- 
namo in the Walnut-street station in daytime, 
the same machine supplying the circuit of 
sixteen arc lights in Olive street direct each 
evening. The storage battery consists of a 
box containing cells, in each of which are 
lead plates immersed in a weak solution of 
sulphuric acid. The battery is provided with 
an automatic switch, attached to which is a 
meter. The switch automatically regulates 
the charge, and the meter registers the 
amount of current used. The great advan- 
tage claimed for this system is that the dy- 
namo machines can be kept running con- 
stantly, storing up electricity, and every one 
who uses the light has his reservoir on his 


|own premises. The lights exhibited last 


evening were absolutely steady, while it is 
said those fed directly from the dynamos are 
not. The Brush-Swan light is certainly the 
prettiest yet seen in St. Louis. To a Chronicle 
reporter, Mr. Bates said the company is ready 
to furnish these lights to householders at the 
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price of gas. He expects the first to adopt it 


will be the hotels and large business houses, 
who already have the Brush dynamo engines 
for their large arc lights. The company has 
contracted te put up twenty-four arc lights 
in Franklin avenue, four or five more iu Sixth 
street, and several in Fourth and Walnut 
streets. Darkuess will be banished from St. 
Louis in the course of time. 


———_cao—__—_ 


Iuduced Currents in Reciprocal Move- 
ments, 





In an article published by du Moncel, on 
Dec. 16, 1882, upon the effects produced in 
the Griscom motor, he showed that when one 
of the poles of a permanent magnet is 
moved before a straight electro-magnet there 
are three successive induced currents: 1. 
The one resulting from the approach of the 
magnet, which is inverse and momentary. 
2. Another, which is manifested during the 
whole passage of the magnet before the 
magnetic nucleus, and which is indirect. 3, 
A third, resulting from the removal of the 
magnet, which is momentary and which, 
although in the same direction as the first, 
corresponds to a direct current, because the 
inductive current is then exerted on an 
opposite extremity of the magnetic nucleus. 
Of these three currents only one has the 
same energy at the different points of the 
magnetic path. It is the one which corre- 
sponds to the passage of the magnet from 
one end to the other of the nucleus, and it 
belongs to the category of currents which du 
Moncel has called currents of polar inter- 
versions, and which he is now investigating. 

La Lum. Elee , Jan. 27, 1883. 

———_+ahe—_—__——- 
Constitution of the Sun. 





In the third part of his discussion of the 
physical and mechanical constitution of the 
sun, Faye states that the solar refraction is 
insensible, and he has been able definitely to 
establish the fact that the mean depth of the 
spots is fully 5}, of the solar radius or more 
than 2,000 miles. This power of penetration 
is not peculiar to the sun; it is found to a 
high degree in our own atmosphere. A 
cyclone or a tornado which begins in the 
region of the cirrus clouds, at a height of 4 or 
5 miles, descends vertically to the ground; if 
in its course it meets a deep valley it descends 
again until it touches the new soil, on which 
it manifests the same strength as upon an 
elevated plateau. 

On the sun the obstacle is not the soil; it is 
the specific lightness of the gases, which are 
drawn into layers of increasing den-ity until 
the work of which the whirl is capable has 
been completely exhausted. 

In our cyclones and tornadoes, which 
draw only air, and not a gas which is specifi- 
cally lighter than air, the air po-sesses nearly 
the same den-ity as that of the surrounding 
medium; there is, therefore, only a feeble 
ascensional tendency. The atmo-pheric 
equilibrium is réestablished without the re- 
turn of the whirling air to the higher regions. 
It is evident that the case must be far other- 
wise in the sun, where the descending gas is 
hydrogen. This gas, superheated in the 
lower regions, will soon remount far above 
its point of original departure and above the 
chromosphere; that is to say, into the almost 
complete vacuum of the coronal region, 
giving place to that astonishing apparition of 
luminous protuberances, which the beautiful 
discovery of Janssen and Lockyer allows us 
to study daily on the sun’s circumference. 
This hydrogen is often seen to fall back to 
the sun in different forms; sometimes in 
tongues of fire, imitating a sort of rain, at 
other times by a collective movement, as if 
by a slow subsidence. The chromosphere, 
which is receiving the materials of these 
protuberances, does not sensibly change its 
level. The circulation of the hydrogen is, 
therefore, mostly vertical and due to gyra- 
tions of different magnitudes in the photo- 
sphere. The formation of facule and pores, 
and the various other changes of the sun’s 
surface, are all explained mechanically by 
the same gyratory movements.—Comptes 
Rendus. 
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An Electrical Launch. 





A launch propelled by stored electricity | 
made a trial trip between the Temple and | 
Greenwich, Eng , recently, being one of the | 
first instances of the use of this motive pow- 
er thus applied. The launch, which is only | 
forty feet in length, was built of galvanized 
steel by the Messrs. Yarrow & Co., of 
Poplar, and the propelling power is found 
by Messrs. Siemens’ dynamos, placed under 
the flooring of the stern of the boat, which is | 
raised there about eight inches. The elec- 
tricity for giving the motion to the dynamo 
is obtained from Faure-Sellon-Volckmar | 
accumulator cells, supplied by the Electric | 
Power Storage Company, placed under the| 
flooring, where they not only do not occupy | 
space available for passengers, but are useful | 
in forming ballast. There is storage sufficient 
to give very high speed for six hours or a 
longer time with a medium speed. On the| 
ordinary launches the machinery and attend- | 
ants occupy the larger and better part of the | 
vessel, but on the one tried on Tuesday the | 
only machinery seen was the steering geer, | 
and one man steered and managed the whole, 
there being room for more than forty persons. | 
There was in the traveling no noticeable | 
vibration, and the absence of smoke was not 
only apparent to the travelers, but to the 
workers on ships in the pool, who hailed the 
little craft with the query as to where the 
funnel was. The boat arrived at Greenwich 
in three-quarters of an hour. The makers 
present the craft as possessing qualities 
especially adopted for warfare, for she is 
noiseless, is ready in a moment when the 
accumulators are once charged; and the 
electrical power is easily obtainable on board | 
ship from the engine or from water-wheels. 
The trial was quite successful, and Mr. Yar- 
row, representing the builders, and Mr Col- 
lett, representing the Electrical Power Stor- 
age Company, were congratulated on the 
result of the day. 


<<>> 
Potential, Current, and Resistance 





By Joun T. SPRAGUE. 





In Vols. II. and III. of the London Elee- 
trician there was a prolonged discussion on 
the subject of Potential, in which several 
eminent electricians took part, and which, if 
it did not clear up the subject, made it very 
clear that there existed much difference of 
opinion about it. In papers by myself at a 
later paried on the transmission of large cur- 
rents, the constants of the electric current, 
and current force and energy, I endeavored 
to work out some ideas of my own as to the 
nature of electromotive force, and the 
analogy between electric currents and those 
of water, but did not carry this out com- 
pletely. Having had recent occasion to ex- 
amine the subject again, with the result of 
further developing some points which appear 
to be of interest, I propose now to present 
them fully worked out, though in so doing I 
must of necessity again go over the matters 
contained in former papers. As force is the 
origin of action, conduction its channel, and 
current the result, that order of considera- 
tion might appear reasonable, but these 
divisions cannot be wholly maintained, and 
I do not propose to attempt it, but shall 
take the various subjects as they come cun- 
venient. 

1. Current is most easily conceived because 
it deals with actual tangible facts in nature, 
while the others are matters of calculation. 
Currents in electricity, as with water, means 
the rate of passage of unit qnantity across 
any section of the conductor; its most 
definite evidence and measure is the chemical 
action produced by the passage of electricity 
through liquids. Unfortunately, the ac- 
cepted unit of electric quantity, the coulomb, 
does not accord definitely with the natural 
unit 

atomic weight 
valency 

‘which would make one of hydrogen repre- 

‘sent the unit of electric quantity, and, with | 

the element of time, the unit of current; 

but though only a fractionai value represents 

‘the relation, and it is not even settled! 


=electric equivalent, 





whether the real value of the coulomb and 
‘ampere is .00001022 or .000010415 of a 
gramme, still this is the true physical repre 
sentation of electric quantity, which cor- 
responds to ‘‘ mass” in mechanical calcula- 
tions. 

2. In the older works on electricity, 
‘‘quantity”” currents and ‘‘intensity ” cur- 
rents were spoken of, and even now we 
occasionally meet with such an unmeaning 
phrase as the “tension” of a current. All 
such ideas, which give the impression of 
some difference of nature in currents, are 
misleading. Current, as such, has only one 
quality, its rate ; a given current, that is, one 
which will produce a certain deflection in a 
particular galvanometer, or will deposit a 
certain weight of metal from a solution, is 
exactly the same in its nature and properties 
whether it Gomes from a large or small cell, 
from a single cell, or from a thousand cells 
in series. But the same current may have 
different effects according to its density, that 
is, according to its ration to the sectional area 
of the conductor, or its quantity per unit of 
area. This influences the temperature gen- 
erated in wires, and is of supreme im 
portance in electrolysis, so that it is un- 
fortunate that some writers have taken to 
using the already misapplied term ‘‘in- 
tensity of current” for this ratio. 

3. Oum’s Laws.—These laws or formule 
are univ: rsally employed by electricians, but 
aro not confined to electricity, as they ex- 


| press the common fundamental mechanical 


laws. The relations established by Ohm’s 
laws between electromotive force, resistance, 
and the current and its work, are simply the 
well-known laws of mechanics or the rela- 
tions between force, such as gravity, weight, 
and velocity , and the laws themselves are 
merely mathematical expressions. Invalu- 
able in dealing with the modes of operation, 
they only delude us if we regard them as 
facts, and do not clearly trace out the reasons 
why they are valuable. Mr. Oliver Heavi- 
side has made some remarks on this sudject 
(pages 149 and 150), in which this matter 
seems to be curiously undervalued, when, 
after referring to the confusion in some 
minds as to electric resistance, he re- 
marks that ‘‘ R is just called so,” and again, 
‘‘if ideas are correct, it is of secondary im- 
portance what language is used to express 
them ” But that is just the point ; a writer’s 
ideas may be correct, but when he has to 
use words which have already an entirely 
different meaniog, it is hy no means sure 
that his readers’ ideas will be correct. It is 
in fact only quite lately, and in no degree 
consequent upon the teachings of the pro 
fessional teachers of electricity and their for- 
mule, that people are beginning to under- 
stand that R, the electric reséstance, is not 
resistance at all as commonly understood. 
When he suggests that the fact that this so- 
called resistance presents no more obstacle 
to alarge current than to a small one (p. 199) 
isa powerful argument in favor of provi- 
dential design, one is apt not only to smile 
at his suggestions of asoporific, but to doubt 
whether he has himself fully realized that 
the fact itself results merely from an arith- 
metical artifice explained in my earlier pa- 
pers referred to, and which I shall recur to 
in due course. 

Multitudes of students are misled by this 
misuse of the word resistance, and eminent 
electricians and engineers have been equally 
deluded. Mr. Siemens said in a public lec- 
ture: ‘‘My critics have, however, fallen 
into the error of overlooking the fact that 
half a unit resi-tance is the same for a cir- 
cuit capable of working one lamp as it is for 
working 100 or 1,000 lamps. lectricity is 
not conducted up the conditions appertaining 
toa pipe conveying a ponderable fluid, the resist- 
ance of which increases with the square of 
the velocity of flow.” Sir W. Armstrong, 
in his address to the mechanical section of 
the British Association in 1881 says: ‘‘In 
the case of a fluid current through a pipe 
the resistance to the flow increases as the 
square of the velocity, while in the case of 
an electric current the resistance through a 
given conductor is a constant proportion of 
the energy transmitted. So far, therefore, 
as resistance is concerned, electricity has a 





great advantage over water for the transmis- 
sion of power.” So we may see that by 
converting mathematical formule, which 
are nothing but mental tools (apparatus for 
mechanical thinking in some sense), into 
actual facts and theories, electricians have 
actually been led into great errors as to the 
nature of the electric constants. 

In these quotations we have two distinct 
statements—first, that in electricity a resist- 
ance is the same to all currents transmitted; 
second, the sentence italicised, that currents 
of electricity and currents of water depend 
on different laws. Most electricians then, 
and mauy of them now, would indorse those 
statements. I dealt with them at the time in 
the pages of the Electrician and the English Me- 
chanic, and will now show clearly what is really 
the thing that is alike for large and small cur- 
rents, and also that water in pipes and elec- 
tricity in wires are conducted upon identical 
conditions. 

4. The fundamental expression of Ohm’s 


E 
laws is — = C, which means force (or more 


correctly ‘‘ potential”) divided by resistance 
defines the current, or rate of flow. 

It follows that any two of the three ele- 
ments, E, R and C, being known, we can 
calculate the third thus, using the units of 
the B. A. system: the volt for E. M. F., the 
ohm for resistance R, and the ampere for cur- 
rent C. 

Current.—E+R=C. 
being known. 

Hlectromotive Force.—C x R=E. 
and resistance being known. 

Resistunce. -—E+C=R. 

Energy=C*, the square of current, in unit, 
or unaltered conductor, or C? x Rasa general 
law. 

5. The usual expression of the meaning of 
the formula is, curr. nt is as the force aud in- 
versely as the resistance. In order to fix the 
mind upon the ideas I wish to develop, I 
give this modified definition: Current is as 
the E. M. F. (which is potentizl), and as the 
conducting capacity. That which in the usual 
expression 7s called resistance, is simply the 
reciprocal of the conducting capacity. It has 
nothing to do with anything commonly known 
as resistance. 

€. According to these relations, C varies as 
E, but energy, as work or heat, which are the 
true resistance, varies as E®; that is as the 
square of either C the current, or E the 
E. M. F., in unit or any unaltered conductor, 
and it also varies as the so-called resistance; 
that is to say, it is inversely as the conduct- 
ing capacity of circuits. This is precisely 
the ordinary law of mechanics, say in fric- 
tion, where work absorbed 1s as the square of 
velocity, and directly as some other element, 
such as weight. 

7. The very first point as to which a clear 
understanding is necessary is whether these 
symbols, E, R and C, have any realities be- 
hind them. Do they represent facts, and if 
so, what facts? Or are they merely 
mathematical expressions, simple tools of 
thought? If the latter, we must carefully 
avoid the error of mistaking them for facts, 
lest, like the monster Frankenstein, they 
prove too much for their creators. It will be 
more convenient to examine this while study- 
ing Ohm’s formula as a whole, than to treat 
each head singly. 

8. Electromotive Force.—Is the E. M. F. 
which we symbolize by Ea force? Let us 
see what idea we can form of it. A force 
tending to set electricity in motion; or, to 
use a better phrase, to set up that metion 


Force and resistance 


Current 


-which we call electricity. Here it will be 


seen we have two considerations presented 
to us: an effect, the motion produced ; a 
cause, the force producing the motion. of 
these the first, the motion, is of necessity an 
actual fact, though we may hold different 
ideas as to what is the thing. But does the 
cause—the force—exsit, that is to say, the 
special force? There are actual forces hav- 
ing real existence, such as the various at- 
tractions, of which we may take gravitation 
as the type ; these are, so to speak, self-ex- 
istent—we know not their causes. But there 
are other agencies which we call forces, yet 
which have no actual existence. They are 
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really transformations of energy, and are 
forces only in the mathematical sense. 

9. Development of E.M.F.—When we dis- 
solve zinc in a battery this force makes its 
appearance. It is said by some to be due to 
the contact of the two dissimilar metals. 
But one thing is certain—this force can do 
no work unless it is maintained by an equiv- 
alent supply of energy, and, as a matter of 
fact easily proved, the degree of electromo- 
tive force produced is measurable in terms 
of the energy transformed in its generation, 
which is measurable by the heat set free in 
the chemical combination. 

But if we expose the junctions of two dif- 
ferent metals to heat, we find electromotive 
force set up in degrees depending (1) upon 
some inherent property of the metals, and 
(2) upon the difference of temperature pro- 
duced, which means, in fact, the quantity of 
energy which can be thrown into the cir- 
cuit. 

Similar results are found when we exam- 
ine the E.M.F. set up by dynamo machines. 
It bears a definite relation to the energy ex- 
pended. We find also that though electro- 
motive force is constantly acting upon the 
circuit, it has no accelerating action. We 
therefore conclude that it has no actual ex- 
istence, but is due to conversion of energy, 
and that it must in some way be equivalent 
to the energy which it expresses. 

The effect of the ideas about to be pre- 
sented is to show that E.M.F. is no occult 
effect of contact, or of cutting lines of force, 
etc.; that these are but ‘‘ conditions ;” that 
E.M F. (or potential) is always an expres- 
sion for, a measure of the effort of energy 
(potential or kinetic) to take the kinetic 
form under any particular conditions. 

10. Any agency may be called a force which 
is capable of setting up motion, or altering 
the conditions of motion in a mass of matter. 
Thus, if we take a ball of lead and let it fall, 
motion is imparted to it by gravitation. We 
may push the same ball of lead along a table, 
or by muscular energy hurl it to a distance. 
We may strike it as a cricket ball is put in 
motion, by a percussive blow ; or we may, 
by aid of a gun, set it in motion by means of 
compressed air, or by the explosion of gur- 
powder. In all these cases motion is pro- 
duced, and we may call the agency in cach 
case a ‘‘ force.” 

11. Mechanico- Motive Force.—We may em- 
body all these in one expression, and say 
they are due to a ‘‘ mechanico-motive force,” 
the intensity of which can be measured by 
its capacity to produce momentum. Of 
course the object of this term is to obtain an 
exact mechanical counterpart to the electric 
expression, but this term or something like 
it, has actually been employed in mechanics. 
We have then to see whether this mechanical 
analogue is a force, or what is its true mean- 
ing. 

12. Static and Dynamic Force.—There are 


two ways of treating and measuring a 
“force.” (1) By the pressure it produces. 


This is a static action, and it measures a 
force as a degree, not as a quantity. A force 
so regarded is an abstract property or 
power ; it has no relation to energy, because 
it does no work, though it has a relation to 
potential energy, as will be seen later. (2) 
By the motion it produces in matter, and 
this, again, has two aspects. 1. Velocity, 
which may be general or abstract, as in the 
case of the force of gravitation when ex- 
pressed by the ordinary symbol g, meaning 
its capacity of generating a velocity of 32 2 
ft. per second. 2. Momentum, in which the 
force becomes concrete and quantitative by 
the introduction of unit mass of matter, 
and unit time. But this is no longer true 
force, it is an expression of energy—of the 
work a force can do under unit conditions. 
The dyne is such a force, or, more truly, a 
mathematical expression for a unit quantity 
of force, and it is the same value, in reality, 
as the erg, the unit of energy. They are 
simply expressions for the two aspects, cause 
and effect, force and work, which of neces- 
sity are equal. This will, of course, be 
objected to by the mathematical minded ; 
but this is a case where truly, ‘‘if the ideas 
are correct, it is of secondary importance 
what language is used to express them,” 





The idea is an inevitable consequence of the 
conservation of energy. Force expended and 
work done must be equal, and the purpose of 
my statement as to their units, the dyne and 
erg, is just to impress that fact. The usual 
plan of regarding them as belonging to 
distinct orders 1s directed to another pur- 
pose—their practical application. 

13. Gravitation asa natural force therefore 
produces (1) a static pressure (2) a velocity 
—say 32 feet per second—(3) a momentum in 
a mass—say 16 feet Ibs. per second. It also 
produces acceleration, that is to say, acting 
continuously its effect is accumulative. This 
property would be important in a treatise on 
mechanics, but does not necessarily enter into 
the electric treatment cf force; its effects are 
included in the actual velocity and momen- 
tum generated. 

But it may be well to point out that the 
ordinary conception of gravitation, ‘as due to 
the attraction of the earth for movable bodies, 
is misleading, because it leaves out of sight 
the part played by the second body itself. 
The effect of this is that while we can express 
a spring or steam force as a pressure of so 
many pounds per square inch, we cannot so 
express gravitation per se. 

We shall deal with sucha pressure presently 
as ‘‘ head of water,” but this is a compound 
expression. Besides the attraction of the 
earth it includes that of the water itself, that 
is, its own weight (or more proyerly mass.) 
Of course it is perfectly known that this 
attraction is really that of the two masses, 
earth and body; it is only the common way 
of thinking that I refer to, which reacts even 
upon science. 

In our utter ignorance of the real cause of 
gravitation, we fix our ideas upon the mere 
masses of matter and satisfy ourselves with 
the statement that it is 

MxM! 


D2 
and in that formula we bury away the agency 
itself, the most perfect representation we can 
find in nature of an omnipresent conscious 
ness, 

14. We wind up a spring. and we know 
we have stored our work in it. We wind up 
a weight and we know we have stored our 
work in it. We speak of “ potential energy” 
in both cases, but in how different a matter 
do we think of the two agencies of storage. 
One seems real and the other mythical; the 
one we call energy of stress, molecular strain; 
the other we call energy of position. But 
let us conceive a powerful spiral spring 
attached to a rope passing over a pulley, and 
thence to a winch by which the spring can 
be strained or wound up. We have here a 
tangible agent te deal with. We ste the 
strained spring and we know that the spring, 
by virtue of that strain, will return us our 
evergy by doing work equivalent to that 
employed in generating the molecular stress. 
But we replace the spring by a mere weight 
which we wind up, and then we talk of 
energy of position. It should be clearly 
realized that the two conditions are identical; 
in winding up the weight we have in some 
way, wholly unknown to us, put a stress upon 
the earth and stored energy just as certainly 
as in the spring. We do not know how, but 
in some way the force of gravitation is as 
surely an expression of energy stored up in 
matter as is the attraction exerted between 
two charged electric surfaces across the 
strained dielectric, which is expressed by the 
same formula, 





QxQ! 
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and by the equivalent magnetic law, all these 
so-called quantities being, in fact simply 
measures of the stresses or attractions exerted 
by forces.— London Eleciricvan. 





Theoretical and Practical Consideration 
of the Phenomena of Electro-Magnetic 
Induction. 








By GOURANT DE TROMMELIN. 





The author sets out with the following 
theorem: 

If a finite conductor is in motion in a uni- 
formly magnetic field, the quantity of elec. 





tricity which is thereby set in motion and | gun, a newspaper man this time leading the 


developed by the induction to which the 
body is subject during its movement is equal 
to the surface, S, which encloses the projec- 
tion of the conductor upon a plane vertical 
to the lines of force of the magnetic field, 
multiplied by the ratio of the magnetic 
field, H, to the total resistance of the circuit, R. 
—— -eg>e —— 
Electric Illumination in San Francisco. 





THE EDISON INCANDESCENT LIGHT FOR 
WHARF PURPOSES. 





The Oregon Steamship Company have re- 
ceived from New York engines and ma- 
chinery for the erection of the Edison incan- 
descent light on their wharf at Spear street. 
The machinery is being put in place and 
consists of three dynamo generators— one 
double and two single. The generators, when 
in motion, will produce 240 lights for the 
wharf of sixteen candle-power each, and will 
each make 1,200 revolutions a minute. The 
double one has a capacity of 120 lights, and 
the single ones of 60 each, making 240 in all. 
The dynamos will be run by two independent 
engines of twenty-horse power each, supplied 
by two vertical boilers five feet in diameter 
and eight feet high, with steam-drum eight 
feet in length and three feet in diameter. 
The machinery is so arranged that the wharf 
can be lighted on either end by itself, and is 
so fixed by combinations, by four separate 
lines, that either line can be used and the 
lamps lighted without interfering with the 
others. The switchboard contains seventy- 
five different keys, which are independent of 
each other. The work will be completed in 
about one week, when an exhibition of the 
light will be given to the public. 

—_——egpe——_——_ 
A Visit to the Works of the Brush Elec- 
trie Light Company at the Lower Falls, 

Rochester. 





Early in the spring a description of the 
large wheel pit, excavated by the Brush Elec- 
tric Light Company at the Lower Falls, for 
the purpose of obtaining unlimited power for 
the manufacture of electricity, was pub- 
lished. Since that time the large machinery 
has been placed in the pit, and the new 
brick building erected just below the brink 
of the falls, by Joseph Cowles. A few 
days ago a few representatives of the daily 
press of this city accepted an invitation of 
Manager George A. Redman to visit the 
works. After inspecting the electric appa- 
ratus on the first floor, they clad themselves 
in rubber habiliments, and forming them- 
selves in Indian file, V. Finzer, Mr. Cowles’ 
foreman, acting as guide, and Mr. Redman 
bringing up the rear to see that no news- 
paper man shou'd escape, and bidding fare- 
well to daylight and several workmen stand- 
ing by with significant smiles on their faces, 
they descended into the great pit. The dim 
rays from the lantern carried by the guide 
assisted the reporters in making sure their 
trembling steps. The impressions of the 
finger nails of some of the party are said to 
be easily seen upon the ladders by which the 
descent was made. After dodging a number 
of ponderous wheels, whose rapid revolutions 
produced a small cyclone in the pit, they at 
last reached the bottom, directly under the 
falls. Here one of the most beautiful views 
of the Lower Falls was obtained. A visit 
was then made to the tunnel, about sixty feet 
long, which is being made in solid rock to 
make connections with a new wheel pit now 
in process of construction. A salt spring is 
said to have been found, but the newspaper 
men did not seem inclined to sample the 
saline goods. While they were admiring the 
falls and adjacent scenery, two or three were 
seen to duck their heads, for two or three 
large stones passed within a few feet of the 
place where they were standing. At first 
some thought the entire ledge of rocks above 
was about to be precipitated upon them, and 
they made a rush for the entrance of the 
wheel pit. The incipient panic was, how- 
ever, soon checked by Mr. Finzer, who said 
that this was a signal to stop work, as it was 
six o’clock. No one seemed to care to wait 
for any more signals, and the ascent was be- 


way. An attempt was made to count the 
ladders and stairs, but either figures or his 
wind gave out, and the attempt was neces- 
sarily abandoned. He, however, was in- 
formed later that there were six ladders and 
four flights of stairs. Nothing happened in 
the ascent except that one of the reporters 
took a wrong ladder, and before he knew it 
his head and cheek collided with the side of 
the pit. Some claim that the rock was con- 
siderably shattered. He retraced his steps, 
guve warning to his followers and began over. 
Once more on the surface of this mundane 
sphere they heaved a sigh of relief as it were, 
and cast aside their rubber garments, which 
the facetious newspaper men said were some- 
thing of a compromise between the dress 
of Paul Boyton and a canal-boat steers- 
man 

In the bottom of the pit there are two 
twenty-inch Victor water-wheels each one 
possessing 572 horse-power. Only one of 
them isin use at the present time, They 
have a bulkhead of ninety-four feet, and 
make 582 revolutions per minute. This is 
believed to be the fastest speed of any simi- 
lar wheel in the world. The upright shaft 
in the pit is sixty feet long and six inches in 
diameter. Upon this shaft are two spur 
wheels, six feet and seven inches in diame- 
ter, one weighing 6,000 pounds and the 
other 4,800. These make 183 revolutions, 
the highest speed ever acquired for such im- 
mense wheels. Another interesting feature 
is the endless rubber belt connecting a ten- 
foot pulley with the machinery on the first 
floor. It is fifty-four inches wide and weighs 
600 pounds, thus being the largest belt in 
the world. It travels 5,900 feet or over a 
mile per minute. On the first floor is a 
three inch shaft, upon which are to be placed 
nineteen taper-sleeve dead pulleys. Each 
pulley will be connected with as many dyna- 
mo machines. Only one machine is, how- 
ever, now running, but others will be moved 
in immediately, the work beginning to-day. 
If found necessary thirty of those machines 
can be putin. The shafting on the upper 
floor makes three hundred and fifty revolu- 
tions per minute. Each muchine has a gov- 
ernor to relieve the magnets at any time 
when it becomes necessary. A switch-board 
has been put on so as to transfer any ma- 
chine to any circuit. The company has at 
present 240 lights throughout the city. They 
have power at present sufficient to run 1,150 
lights. The one machine now working fur- 
nishes light on the circuit used during the 
daytime. The night lights are furnished by 
dynamos in various parts of the city. These, 
however, as stated above, will be removed to 
the building at the Lower Falls. When the 
new wheel pit which is now being sunk is 
completed, two thirty-inch water wheels of 
700 horse-power will be placed in position. 
This will furnish almost unlimited power for 
the Brush electric light company. 

The above description can only give a 
faint idea of the extensive works for manu- 
facturing electricity that are being construct- 
ed in our city. Everything is being done in 
a first-class manner, without regard to the 
necessary expense The machinery has 
been put in with great skill and labor, and 
reflects great credit upon the machinist hav- 
ing itin charge. It should be stated before 
closing that Mr. Redman spared no pains 
to make the trip not only enjoyable but in- 
structive, and all who had the pleasure of 
making the trip with him are unanimous in 
their thanks to him and to Mr. Cowles for 
their substantial entertainment. 


a — 


The city electrician of Chicago has de- 
clared war against certain electric light com- 
panies by cutting wires not placed under the 
ground. Competition has become so sharp 
between companies that it is claimed they 
do not use proper insulated wires, and string 
them at random on house-tops, which would 
result in instantaneous death to any one 
touching them. A number of wires have al- 
ready been cut. This action has reference 
to are lights only, no danger being appre- 
hended from wires used for the transmission 





of currents for incandescent lighting, 
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Pelephonic. 


News from the Northwest. 








As a commercial mart and important 
business center, the city of Minneapolis has 
been paraded by the press of the country. 
The growth of the city has been phenomenal, 
and although business of all kinds has accu- 
mulated and thriven through a healthy 
growth, the lack of the public has been a 
reliable working and creditable telephone ex- 
change system. 

As a telephone field there is no better 
territory than the city of Minneapolis, and 
through the efforts of the present controlling 
company improvements and radical changes 
are being brought about with a view of plac- 
ing the system before its patrons at its best 
where prompt, reliable and efficient service 
can be obtained. It is estimated that $30,000 
has been expended during the last four 
months in city line construction and recon- 
struction. 

Five switch-boards of the multiple or dupli- 
cate pattern have been introduced in the 
operating room—devised by the associates of 
the Western Electric Manufacturing Company 
of Chicago. 

The essential feature of this board is the 
arrangement of the wires in such a manner 
that each operator while having but fifty 
lives that are her special care, has upon the 
same board with available connection a loop 
from all other lines centering in the office. 
This supplants the old check system or plan 
of signalling through the boards for desired 
connections. 

At present the exchange has in the vicinity 
of 850 subscribers, with an estimated city 
population of 100,000 people, with better 
facilities and a radical improvement it can 
readily be seen what the future of the tele- 
phone is to be in Minneapolis. 

The Erie Telegraph and Telephone Com- 
pany, controlling at present in their North- 
western division all of Minnesota excepting 
Brookston and Duluth, all of Dakota except- 
ing Deadwood and Jamestown, likewise part 
of Wisconsin, have during July established 
exchanges at Mankato and St. Cloud, Minn., 
and Bismarck, the new capitol of Dakota, 
besides acquiring July 1 the right of the 
Southeastern Dakota Telephone and Tele- 
graph Company. Covering exchanges at 
Yankton, Huron, Pierre, Sioux City, Pierre 
and Watertown. In all, placing over 2,500 
subscribers under their control in exchanges 
rapidly increasing in number of users. 

——egp>oeo——_— 
Telephone Patent. 





Mr. I. H. Farnham, Superintendent of the 
Portland Division of the Telephone Company, 
has just received letters patent on ‘‘ telephone 
system and apparatus ” containing nine claims. 
The apparatus was devised particularly for 
this exchange to overcome difficulties that 
arise in most large exchanges, of passing the 
connection through a number of operators 
before completed or making the switch ap- 
paratus cumbersome. 


ame 
Sr. PETERSBURG, Russta, 
C.-TLEMEPOYPER July Ist, 1883. 
E litor Electrical Review : 

I take this opportunity of letting you 
know how the telephone business goes in 
Russia. 

We have been working here about fifteen 
months, and have now about 500 subscribers 
connected and about 1,400 versts of wire and 
supports. 

We have also in Moscow 290 connected; 
Warsaw, 800 connected; Odessa, 240 con- 
nected; Riga, 182 connected; Ludz, work 
just beginning. 

These results, considering the state of the 
country, are very gratifying, and great suc- 
cess for the business predicted. 

Our staff is composed of Americans and 
Englishmen, and they deserve great credit 
for their perseverance and industry, as well 
as their ability as constructors and elec- 
tricians. 

It was confidently expected that the coro- 


| 
| 





nation would give business a ‘‘ boom,” but 
the contrary seems to be the result. 

Long lines will hardly be attempted here; 
first, because towns are too distant from each 
other; and second, because the Government, 
who run the telegraph business here, would 
suffer loss, or demand too high a sum for the 
privilege. 

We have, however, connected Gatchino 
Palace (44 versts) and Peterhof Palace (36 
versts) with this city, and the lines work 
splendidly and are much used. 

Our system is *‘ Gilliland,” and our con- 
struction altogether on iron supports and 
wooder poles. 

Yours truly, 
JOHN CRAWFORD, 
Chief Engineer. 





es 
Our friend Smith says the best switch in | 

the whole telephone business is the one you} 

can’t touch without making the girl who 

wears the other one mad. 

<> 

Telephone Consolidation. 








LowELL, Mass., August 1.—The basis of 
the consolidation of the New England tele- 
phone companies has virtually been agreed 
upon. The American Bell Company, hold- 
ing one-half of the stock, $8,000,000, the 
balance of the $16,000,000 will represent the 
property, except $1,000,000 held in the treas- 
ury for construction. It is believed that the 
business will be completed by August 15th 

E -- = 

It is stated that telephone receptions are 
growing popular in the West. Ah! Some- 
body will be telling you of a telephone tea- 
party, but don’t you believe it—at least, not 
as long as the telephone is made so that only 
one person can talk at once. 
>. 

A native employed as lineman by the Mexi- 
can Telephone Company received a severe 
fall from a pole a few days since. He has 
been well taken care of by the company, and 
is now well on the road to recovery, thanks 
to the kind treatment received at the hands 
of his employers, who never lose an oppor- 
tunity of showing kindness toward their em- 
ployes.—Two Republics. 
—_ 

The telephone system of Oaxaca, Mexico, 
has been established under the most favorable 
auspices. The central office is fitted up in 
elegant style, and has the latest modern im- 
provements common to large cities. The 
service, so says the official paper of the State 
of Oaxaca, is efficient, and the employes are 
on the alert to repair any ‘‘ interruption” that 
may occur. The system is under the man- 
agement of Mr. A. G. Haines. 

2 

Brown—Had aterrible accident down at 
the sewing s’ci’ty last night. 

SmitH—Did, hey. What was it? 

Brown—They met down at Scroggins’. 
Minister has just put in a telephone on same 
circuit, and when he called up pretty Widow 
Softhead down street, six girls, two men, and 
twenty-seven old women was nearly crushed 
to death tryin’ to hear what the dominie 
said. 

Smita—Don’t say. Is that all? 

BrowN—No; Mrs. 8. got hold of the re- 
ceiver first. But excuse me, Smith, there 
goes Coroner Mycase to hold the inquest. 














—— + 
Telephone Talk. 





SOME OF THE IMPROVEMENTS TO BE MADE— 
A TALK WITH MANAGER FOWLER, 





Considerable comment was caused on the 
streets of Memphis, July 20th, by rumors 
that a general advance was soon to be made 
in telephone rates; that the yeurly rental, 
which is now fifty dollars per year, 
was to be increased to sixty-five dollars, or 
perhaps more. An Appeal reporter, in order 
to learn the facts in the case, called upon 
Mr. Fowler, the Memphis manager for the 
new company, who stated that the rumors 
were without foundation. Mr. Fowler said 
there will be a general revision of the rates 
about September ist; that there would be no 








general advance, but rather an equitable | 


equalization. For instance, the rate for a 
dwelling-house, where the telephone is not 
used on an average more than two or three 
times a day, and which now pays the same 
as a hotel, where it is used from two hundred 
to three hundred times, would be reduced, 
while the rate for hotels or public buildings 
might be slightly increased, but not enough 
to ake any material difference. Mr. Fowler 
also stated that the company were making a 
number of valuable improvements, replacing 
worn-out batteries, &c., and that cables had 
already been ordered to replace the network 
of wires at the corner of Madison street and 
other public places where their constantly in- 
creasing number renders them not only an 
unsightly nuisance, but dangerous in case of 
fires. Linemen left last night for Nashville, 
to procure the outfit for the line between 
here and Brownsville, and the other lines 
will be constructed as rapidly as possible. 
An office and outfit, to cost three thousand 
dollars, is already on the way. 
a 


The Mexican Financier says: ‘‘ Mexico 
now has a net-work of over 15,000 kilometres 
of telegraph lines, which, with the con- 
struction of the railways, is rapidly increas- 
ing. Beside this, a large system of tele- 
phone lines has been created. The oppor- 
tunity which is thus afforded for the prompt 
and extensive collection of news from all 
parts of the country has not yet been taken 
advantage of by the press of this city, 
probably because no one has yet taken the 
initiative. The time is ripe for action in the 
matter. Arrangements could easily be made 
with the Federal Government and with the 
railway companies for the use of the wires 
at reduced rates, and acomplete news system 
for the entire country could thus be built up 
in a short time without difficulty. The 


Mexican press would find no surer way to | 


increase their circulation, their influence and 
their prosperity than by uniting in this 
matter. A great transformation is to come 
over the country with the completion of the 
railways, and one element of this transforma- 
tion is to be the wide circulation of the 
metropolitan press—-whose influence and the 
reading public have hitherto been exclusively 
confined to this city and its immediate 
vicinity—through all parts of the republic. 
ae 


Telephone Business in Pittsburg, Pa. 








“Tt is pretty near time to look out for 
another movement in the telephone business,” 
remarked a gentleman to a Commercial-Gazette 
reporter yesterday. 

‘* What's coming next?” was asked. 

**Well, you see, all the New England 
telephone companies have consolidated, with 
a capitalization of $15,000,000, and I expect 
soon to see a similar movement set oa foot 
here as well as elsewhere. It will probably 
be the policy to consolidate all the different 
companies in a large State like Pennsylvania, 
though it is just possible the reorganization 
here may also include Ohio. Each of the 
new companies will have a superintendent at 
a central point of its district, and the cost of 
management will be reduced and such other 
economies introduced as must tend to a con- 
siderable increase in the net earnings. All the 
companies in fowa have already been con- 
solidated, and I shouldn’t wonder if we would 
come next in order.” 

‘Is there anything else new in regard to 
the telephone business?” 

‘* Nothing special, except that the strike of 
the telegraph operators has once more called 
special attention to the great possibilities of 
the telephone system, where skilled operators 
are not required. Long distance telephoning 
has already been demonstrated to be perfectly 
practicable. I myself have talked over the 
wires of the Postal Telegraph Company from 
New York to Chicago, and could make 
myself understood and receive satisfactory 
replies. The system, of course, is not yet 
brought to perfection, but it will be. They 
are now working on along distance telephone 
which gives every promise of complete suc- 
cess. It is alla matter of complete adjustment 
of the strength of the battery. With the 


system in good shape and telephone lines to 
the Eastern cities, difficulties like the present 
would be entirely obviated.” 

The gentleman concluded by saying that 
such a consolidation as that spoken of above 
would give telephone stock such a boom as 
would make present prices look dirt cheap. 
<> 


the Tickers. 


Tales of 





Some of the operators now at the wires are 
a little rusty. They have the theory, but are 
out of practice. Yesterday a superintendent 
and a manager undertook to converse over 
the wires. ‘‘I’ve got business with you,” 
clicked the manager. ‘‘I—I—I—I. Go 
ahead, frite stow,” came the answer. ‘Write 
slow” was meant; t and | are both dashes, t 
being short. Inexperienced operators get p 
and h mixed. P is fivedotsand h four. An 
Evansville operator asked who was at this 
end of the line, and Manager Butler, who 
recognized an old acquaintance, said he was. 
The answer came, ‘“‘ Papa, go ahead,” which 
was finally interrupted as “Ha! ha! go 

ahead !”—Indianopolis Journal, 

—_-ge—_—_—_. 

Telephone Stock Quotations. 





American Bell Telephone Company 
Bay State Telephone Company 
Central New York Telephone and Tele- 


ee a eee 105 
Boston and Northern Telephone Com- 
Fs oS titnihies vice sisedseeacaweuaesed. 165 
Empire State Telephone and Telegraph 
REIT is sccreonasen PSs aa anwar cicele new 200 
Granite State Telephone Company...... 95 
Hudson River Telephone and Telegraph 
Oo ne ne sie Compare 110 
Long Island and New Jersey Telephone 
IE otrwanevensiunicines eae tac .114 
Mexican Telephone Company... ....... 2 
National Bell Telephone Company of 
Pe iacescsessch Scbucapaua-cmente 844 
New York and Pennsylvania Telephone 
COMPAR ......<.«5. See epee 100 
Northwestern Telephone Company. ......100 
Southwestern Telephone Company.... . 68 
Suburban Telephone Company.......... 139 
Southern Bell Telephone and Telegraph 
i, ee ere 125 
Tropical Telephone Company........... 8 
Central Union Telephone Company... ...110 
Iowa Union - ‘i oe 2 100 


Missouri and Kansas Telephone Co......100 
United Telephone Company (Kansas and 
Missouri) 95 
Bell Telephone Company, of Missouri. ..165 
| Wisconsin Telephone Company......... 
| Cumberland Telephone Company........105 
Great Southern Telephone Company... .100 


Telephone Companies Uniting. 





LowEJL, Mass , August 4.—At a meeting 
of the directors of the National Bell Tele- 
phone Company, of Boston, and of the 
Suburban and Bay State companies this 
morning, resolutions were adopted recom- 
mending a consolidation upon a basis sub- 
stantially as follows: Capital of the consoli- 
dated company, $16,000,000; Boston and 
Northern stock gocs in at $150 per share; 
Bay State at $130; Suburban at $140; Bell 
National of Maine at $90. The American 
| Bell Company will hold $8,000,000 of the 
| consolidated stock, and will waive a dividend 
|for three years, after which $1,000,000 will 
participate in the dividends. There will be 
$8,000,000 new issued stock and $200,000 in 
the treasury for construction. The Southern 
New England Company will represent in the 
consolidation $1,673,000; the Southern Mas- 
sachusetts Company, $711,000; the Provi- 
dence Company, $800,000, and the Granite 
State $121,500. Morris F. Tyler, of connecti- 
cut was proposed for president, W. A. Ing- 
ham for vice-president, some Boston man for 
treasurer, C. J. Gliddon for secretary, L. N. 
Downs for general manager for the Northern 
division, and H. P. Frost for the Southern 
division. 

——_-<4>+__—__ 
Electrical Accumulator, 





By H. MuLuer. 


A quadrangular trough, lined at the bottom 
with slag-wool or asbestos, is divided into 
two compartments by a horizontal diaphragm 
of parchment paper, unglazed porcelain, & , 
bent in a ——- manner. These compart- 
ments are filled with a mixture of coke and 
litharge or red lead. Two plates of coke or 
lead, fixed on the sides of the trough, serve as 
electrodes. : 
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Telegraphic, 


Automatic Printing of Telephotic Dis- 
patches or those Transmitted by Light. 





By M. MARTIN DE BRETTES. 





Every printing apparatus, in order to act, 
requires the mechanical work of a force 
which is manifested to the purpose, that is to 
say, when and how the sender of the dis- 
patches wishes. 

This small force is required for the mag- 
netization of an electro-magnet, and the me- 
chanical work serves for the attraction of the 
keeper, the movement of which determines | 
the action of the apparatus. 

In order to solve the problem of printing 
telephotic dispatches at the receiving station, 
the light projected must have the power of 
producing there, during its continuance, | 
which depends on the will of the sender, the | 
magnetization of an electro-magnet, forming | 
part of a local battery, or an augmentation | 
sufficient for it to overcome the opposing | 
spring of its keeper. | 

The illuminated part of the circuit of the| 
battery must consequently be composed of a| 
body endowed with the property of becoming | 
suddenly conductive under the influence of | 
light, and of ceasing to be so when the light | 
is withdrawn. There exists, as is known, a| 
body which possesses this property in a very | 
high degree, namely, selenium. 

The electric light produced at the receiv- 
ing station in a Mangin’s projector is sent | 
there as a bundle of parallel rays, and re-| 
ceived upon a converging lens, at the focus | 
of which is fixed the selenium element form- | 
ing part of the circuit of the local battery, | 
which contains the coil of the electro-magnet | 
moving the receiver. 

The impression of the jets of light in black | 
marks, long and short, according to the} 
Morse alphabet, is made with the Morse ap-| 
paratus. The jets of light are transmitted by 
the movement of a simple lever which} 
displaces a screen. The printing of the dis- 
patches in ordinary type is effected by means | 
of a Breguet frame receiver, the needle of 
which is replaced by a type wheel, and to| 
which is added a printing mechanism, which 
acts by means of a special battery, and only 
when it is wished to print some given letter. 

The distance between two stations depends 
on the transparency of the air, on the lati-| 
tude, and, all other things being equaf, on 
the quantity of light received per unit of sur- 
face when the luminous rays are parallel. 
The law of the decrease of the intensity of 
light in this case 1s not known; but it depends 
solely on atmospheric absorption, for in a 
vacuum the intensity would remain constant. 
We cannot determine a priori the distance of 
the two stations for a given electrical focus; 
recourse must be had to experience. 

The fine experiment of M. Fizeau for de- 
termining the speed of light shows that the 
distance of two stations might be consider 
able with the modern powerful electric lights 
which exceed 2,000 carcels. 

We know, in fact, that in these experi- 
ments the light of a lamp gave, after a course 
of seventeen kilometers, a brilliant focus of 
very appreciable intensity.—Comptes It ndus. 
= 
A New Telegraph Company. 











The certificate of incorporation of the 
Exchange Telegraph Company was filed in! 
the County Clerk’s office Tuesday last. The 
incorporators of the company are Stephen 
D. Field, of Yonkers; Charles S. Hurd, of 
No. 176 Madison avenue ; Alexander Thain; 
ef No. 62 East Ninety-first street ; J. Bentley 
Squier, of No. 21 East Seventy-ninth street, 
and James C. Jewett, of No. 27 William 
street. The general route of the telegraph 
line of the company is to be from this city to 
San Francisco, with intermediate lines and 
branches as required. Its capital stock is 

2,000,000, divided into 20,000shares of $100 
each. The right to increase this capital is 
rserved. Each of the corporators has one 
share of stock. Alexander Thain, a lawyer, 
of 62 East Ninety-first street, said last even- | 
ing that a prospectus of the company’s. 


plans would be issued in a few days, and 
that $250,000 had already been pledged by 
merchants, especially by persons in the grain 
bnsiness, At first the company would run 
wires to Chicago, aud these were expected to 
be in operation by Jan. 1. Some of the best 
telegraphic patents in the country had been 
secured, and a new system would be used for 
sending a large number of messages on the 
same wire in different directions. Mr. Thain 
said the company intended to build the line 
and operate it as a business enterprise, and 
that it was not for sale. 

-_- 


Advertising by Telegraph! 








A NEW WRINKLE JUST ADOPTED BY OUR 


COUSINS ACROSS THE OCEAN. 





A London letter says: Now that it has been 
decided that we are to have a sixpenny tele- 
gram rate there is every probability of there 
being an enormous increase of business in 
the department. To give some idea of the 
increased number of dispatches which will 
be sent I may just mention that one firm 


| alone have announced their intention of send- 


ing out 50,000 telegrams by way of adver- 
tisement the first day the sixpenny rate comes 
into operation. The use of the telegraph for 
advertising purposes is apt to degenerate into 
a nuisance sometimes. Even now, with the 
shilling rate, many firms use the wires for 
bringing their goods under your notice. A 


| telegram is associated with urgency, and 


when one of these advertising dispatches 
came to my house the other day, and a special 
messenger was sent chasing me all over Lon- 
don with the assumed-to-be important mes- 
sage, I was not particularly delighted to find 
that the dispatch emanated from some patent 
medicine vendors. I will not give their 


| names, for I am still too mad to give them 


the slightest gratuitous advertisement if I can 
help it. The dispatch ran: ‘‘ As you value 
your life, send for a bottle of —— immedi- 
ately.” My special messenger and the cabs 
in which he had followed me round London 
cost me nearly a sovereign, so perhaps it is 
not necessary to add that I didn’t feel inclined 
to waste any more money over Mr. Blank’s 
precious potion. A friend of mine living in 
a large provincial town lately received a dis- 
patch worded something like the following: 
‘* Be sure to come and see ‘ Caroline’ to-night 
at 8.” My friend was from home when the 
message arrived, but his wife opened and 
read it, and he assures me that it took a good 
deal of explaining to make her properly 
understand that ‘‘ Caroline” was the name of 
a play, and the message was one of half a 
hundred sent out by the theater manager to 
the members of the town council. 
—_+--e—__—__ 
A Funny Mistake. 





Telegraphic anecdotes being in order re- 
minds us of a dispatch which some years 
ago a business man in this city sent to 
his correspondent in New York, request- 
ing him to have a room reserved for him 
at the hotel, as he should come on that after- 
noon. 

Arrived late at night he stood serenely 
behind the crowd at the old Astor House, 
who were registering their names, even till 
the clerk began to turn applicants away for 
lack of room—assured that his despatch in 
adv.ince must have secured accommodation, 
but was surprised and indignant to find that 
no order for a room had been received, and 
was obliged to hunt up lodgings for the night 
elsewhere. 

Early next morning, in response to the de. 
mand if his dispatch had been received, his 
correspondent replied in the affirmative, and 
that a store-house had been hired for him in 
Beaver street as ordered. 

**A store-house! I never ordered a store- 
house.” 

The dispatch was produced. It read: 
‘Shall be on to-night ; have room in a store- 
house secured at once.” 

Application at the telegraph office revealed 
the fact that the young woman who received 
the message as it came slowly from the wire 
supposed the operator had been abbre- 
viating and she therefore corrected (?) the 





spelling of the message, which originally 
read : ‘‘ Have room in Astor House secured 
at once.” The division of A-stor and addi- 
tion of ane produced quite a different 
result than was desired.— Boston Commercial 
Bulktin. 


— 2 
Humor of the Strike. 





About 11 o’clock this morning an old 
man of abuut 70 years, arrayed in a faded 
duster and clutching a gripsack in his hand, 
entered the Secretary’s office in the Western 
Union building. He deposited his gripsack 
on a chair, and, after placing his ancient 
headgear on a table, remarked to one of the 
clerks: 

*‘T heerd there wus a strike and that 
youse fellows wus in need of men. I live 
over in Jersey, and I’ve been misfortunate, 
and I thought I'd jist come over here to 
work.” 

‘** Have you ever been in the telegraph busi- 
ness?” inquired the amused clerk. 

‘* No, to tell the hull honest truth, I never 
was. But I’m kinder handy, I am, and can 
pick anything up right quick. I guess I can 
learn all about the telegraph in two or three 
days. Say, boss, do you think I kin ketch 
on?” 

The clerk blandly replied that he did not 
think there was *‘a ketch” for the old man. 
The company had engaged enough men 
already. 

«Just my luck,” exclaimed the old man, 
as he took his departure. 

- - 


Getting His Money’s Worth. 





A man, a little top-heavy, rushed into a 
New York telegraph office, seized a tele- 
graph blank and a stub pen with a ball of 
dried ink on the end, and, by propping him- 
self against the counter, managed to write 
the following message : 

Kute : I won’t be home till morning. 

Harry. 

‘* What'll that cost ?” said the man, hand- 
ing the message through the porthole to the 
manipulator of electricity. 

**Let mesee. Seven words—tifteen cents.” 

** Fifteen, ch ! How much for ten words?” 

‘The same price. Anything not exceed- 
ing ten will cost you fifteen cents to any 
address in this city,” answers the operator, 
making a spring to muzzle an instrument 
that was sputtering as if it had delirium 
tremens. 

‘‘I am bound to have the worth of my 
money out of your corporation, then,” 
said the man, bracing himself against the 
counter as he traced on a blank this clear 
message : 

Incomprehensibility, manufacturers, trans- 
scendentalism, Constantinople, concavocon- 
vex, Massachusetts, assassination, Pennsyl- 
vania, imperturbability, philoprogenitive- 
ness. 

‘‘There, string that on your wire, and 
send her at a 2:40 gait,” said the man, with 
a look of vengeance in his eye. 

The operatur counted the words, but 
volunteered the information that there was 
no sense in the message, and that the diction- 
ary must have_been ransacked for the longest 
words. 

‘“‘I know there’s no sense in it, but Kate 
will understand it all the same. She'll know 
I’m on a drunk anyway when I send a mes- 
sage at this hour, whether it’s sense or not. 
I made ’em long on purpose to break the 
back of your darned machine. Siovel ‘em 
in and start the crank. I’m in for a good 
time. Never mind the expense. Here’s 
your fifteen cents.” And the man ran out 
and hailed a passing cab. 


o. —— 
Electric Lamps as Fly Uatchers, 





‘* These electric light globes are regular fly 
catchers,” said a young man who was 
putting in new carbons in a lamp in front 
of Andrews Brothers’ store’ la t evening. He 
emptied more than a pint of dead flies, millers 
and bugs that had collected the night before. 
The same operation was repeated at the other 
lamps.—Syracuse Herald. 





The District Telegraph Boy. 





What is this? 

This is a district telegraph boy. 

But what is a district telegraph boy? 

He is a boy who appears at your door 
twenty minutes after you fool with a little 
box which says “‘ br-r-r-r.” 

Oh! he is the boy who takes messages. 

Yes, darling; he takes messages. 

But this boy has no message? 

Yes, he has, dear. 

What is it? 

It is an urgent appeal for the doctor to 
come right away to a man who is dying. 

My! but why doesn’t the boy hurry? 

He is hurrying. 

He is hurrying to do what? 

To count the marbles exhibited in that 
window. 

And when he has counted the marbles, will 
he go? 

Certainly, dear. 

Where? 

To the next window. 

And then? 

To the next. 

Gracious! how far is it to the doctor's? 

Seven blocks, 

How long will it take the boy to get there? 

About three hours. 

Goodness! the poor sick man may die be- 
fore the doctor comes, 

He probably will, sweet. 

Well, is not the poor district messenger 
boy to blame? 

No, precious. 

Who are to blame, then? 

The sick man’s friends. 

How? 

They should have gone for the doctor 
themselves. 

And what will they do now? 

They will go for the boy. 

And what will he do? 

He will say he was ‘‘ detained.” 

And what is that? 

A lie. 

But suppose you are in a very great hurry? 

Yes, dear. 

And you ring for a boy” 

Certainly, darling. 

And he comes. 

Exactly, my precious. 

And it is dreadfully important that your 
message shouid go to its destination on time. 

Of course, sweet. 

Is there no means by which you can be 
certain of its prompt delivery? 

Oh, yes. 

I’m so glad. How? 

Take it yourself.—Life. 


ome 


The city electrician, Professor Barrett, re- 
ports the electric light companies all coming 
into line and properly insulating their wires. 
“They are taking down all lines that cross 
streets and burrowing under ground with 
them, I guess,”” said he, laughing. ‘‘ They 
show a disposition to do the right thing, and 
I am satisfied that the nuisance and the 
danger will be done away with entirely in a 
few days.” 


-_- 
Men Who Never Strike, 





Perhaps the most law-abiding and patient 
persons in the world are the newspaper writ- 
ers. -Newspaper writers never strike. The 
intelligent compositors may rise in wrath, 
but the newspaper writer quietly pushes his 
pencil, trusting in Providence and his pro- 
prietor, and hoping for better times. Be 
his salary ten dollars or forty dollars, it is 
all the same. Sometimes he “severs his 
connection,” and sometimes, when dis- 
charged, he ‘‘ resigns,” but he never strikes, 
The business of the country has never been 
disturbed by him, and though he and his 
proprietor often disagree as to how a news- 
paper should be managed, he ever gracefully 
yiclds his own opivions, and his politeness 
to the secretary and treasurer is a lesson in 
civilization. The country little knows how 
much it owes to the newspaper writer. 
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Electric Locomotion. 





In the columns of our esteemed contem- 
porary, Tie Railway Review, appeared re- 
cently an interesting editorial on ‘‘ Electric 
Locomotion,” and were it not that the writer, 
under a misapprehension of the facts in the 
case, inclines to a somewhat gloomy view of 
the subject, we should not hesitate to call it 
instructive as well. 

The writer has collected what he evidently 
believes to be all the data bearing upon elcc- 
trical locomotion up to the present time, and 
with this to work from as a base he finds 
that the steam-engine is not likely to be super- 
seded, at least for the present. 

This system of conceding only that which 
has been absolutely demonstrated is popular 
among practical men, and has much to com- 
mend it. We have no fault to find with the 
writer because he insists upon looking at 
things as they are, and not as they may be 
in the future. But we regret that he did not 
look a little deeper into what has already 
been accomplished before essaying to draw 
conclusions therefrom. ‘‘If electricity,” he 
says, ‘‘could be produced directly from the 
heat energy latent in the fuel, without the 
intervention of steam as a medium of con- 
veying the energy and wasting an enormous 
portion of it; or, if the storage batteries were 
an economical success, and could be charged 
by water or wind-power, then electric loco- 
motion would have a different aspect. But 
neither of these two things have been done. 
Both are possibilities, not being in contra- 
diction to physical laws, but they scarcely 
come under the heading of probabilities, at 
least during this century.” 

The readers of the ELEcTRICAL REVIEW 
will see from this that the writer has left out 
of his calculations the most important appli- 
cation of electricity to motors that has yet 
been made, viz.: by means of transmission. 
Nor does he do full justice to the railway 
through the Giant’s Causway in Ireland. 
When discussing economical successes, the 
generation of steam through the combustion 
of coal should never be alluded to. It were 
difficult to find anything less economical. 
Fifteen per cent. of the theoretical power of 
coal is all that is recovered in the steam- 
engines, whilst in dynamo-electric machines 
sometimes as much as 85 per cent. of the 
power applied to the first is recovered in the 
second. 

Though we have great confidence in the 
storage battery, especially when applied to 
locomotion, we would inform the writer of 
the article in question that, if there was not 
such a contrivance known as a storage bat- 
tery, the project of electrical locomotion 
would be but little affected. The most eco- 
nomical mode yet discovered of supplying 
the driving-wheel of an electric motor with 
energy is by the transmission of electrical 
power along an iron rail, whereby from sta- 
tions established along the line of the road, 
this rail is kept constantly charged. 

Now, if the electrical power sent from these 
stations is collected from running streams or 
by the utilization of the vertical rise and fall 
of the tide, or the lateral power generated by 
the currents, it must needs be very cheap, 
for such power would, if not turned into 
electrical energy, run to waste. 

We will adhere strictly to the system fol- 
lowed by the writer in the Rathray Review, 
and only speak of work accomplished. Fol- 
lowing this we may fairly say that these elec- 
trical stations may be twenty miles apart, for 
M. Deprez, in his public experiments in the 
workshops of the Chemin de Fer du Nord, 
transmitted large quantities of power 213 
miles. 

Again, we think the writer in question has, 
no doubt unintentionally, failed to give full 
credit to the efficiency of the storage bat- 
teries. He seems to believe that these may 
not be charged with energy by water or wind 
power, whereas nothing is easier when the 
appliances are at hand. 

Arrangements are now being made to run 
electrical motors in various parts of the world, 
because, where thus far put to the test, they 
have behaved admirably. We do not wish 
to be understood as saying that these motors, 
which are being run by electricity generated 





by steam, are more economical than the 
steam engine; for, though many have in- 
sisted that such is the case, we have as yet by 
no means satisfied ourselves of the fact, but 
it will not be long before the discovery of 
Deprez will be put into practical use, and the 
great rivers, as they run onward to the sea, 
will, wih but a tithe of their power, force 
electrical motors back and forward in the 
regions through which they flow. 

Thus, as will be seen, it is not at all un- 
likely that at no distant day electricity will 
be substituted for steam in land locomotion. 
By this we do not mean that all the locomo- 
tives now running through the country will be 
sold for old iron. Bynomvans. They will, 
doubtless, be permitted to run out their little 
day. But we think it not impossible that, as 
they become worn out with use, they will be 
replaced with electric motors, either of the 
independent type, worked by storage bat- 
teries, or by electricity supplied by means of 
a third rail. 

a be 


Future Pyrotechnic Displays, 





Aside from the strictly commercial possi- 
bilities of electrical applications there are 
some curious results that may not unreason- 
ably be expected from the recent discoveries 
in electrical science. 

The Chinese have justly been celebrated 
for the grandeur of their pyrotechnical dis- 
plays. But the startling effect these displays 
produced upon European eyes and ears 
when first revealed may in the future be 
equalled or even excelled by electricity in- 
stead of niter, sulphur and charcoal. 

Barrow in his ‘‘ Travels in China” notices 
particularly the brilliant pyrotechnic exhibi 
tiopos and describes pieces unknown in 
Europe. One of striking effect was the 
descent from a box suspended at an eleva- 
tion of fifty or sixty feet of strings of lan- 
terns, which gradually unfolded themselves 
to the number of fully five hundred, each 
one having a light of beautifully colored 
flame burning within it. From other boxes 
at the sides descended at the same time an 
immense network of fire divided into 
regular figures of the greatest diversity of 
form and colors flashing in great splendor 
and constantly changing. ‘‘ The whole con- 
cluded with a volcano a general explosion 
and discharge of suns and stars, squibs, 
crackers, rockets and grenadses which in 
volved the gardens for about an hour ina 
cloud of intolerable smoke.” 

This was all very fine, and Barrow was 
very justly surprised at such an exhibition, 
for at the time he wrote electrical science 
had not reached the point of development it 
has since attained. But thunder, it may be 
said, is now grown a common drug among 
the chemists ; lightning may be bought by 
the pound, and if one has occasion for a 
lambent flame, he may have whole sheets of 
it in a handful of phosphorus. 

Imagine the grandeur of the spectacle that 
might now be presented from a captive bal- 
loon, say at an altitude of one thousand feet, 
by means of the electricity sent up to it from 
the earth, or from a balloon sailing through 
the air and loaded with secondary batteries. 
The heavens might be made to seem hung 
with blazing lights. Images of fire might be 
made to hang suspended in the air, and 
blazing chariots with prancing steeds scale 
the clouds—for the secondary battery will 
furnish motive power as well as light. 

Strada relates that a prince of Italy thus 
represented a volcano upon a great lake. In 
the middle of this lake was a huge floating 
mountain, made by art. The mountain rep- 
resented Etna, being bored through the top 
with a monstrous orifice. Upon the signal 
being given, the eruption began. Fire and 
smoke, mixed with several unusual prod- 
igies and figures, made their appearance for 
some time. On a sudden there was heard a 
dreadful rumbling noise within the entrails 
of the machine, after which the mountain 
burst and discovered a vast cavity in that 
side which faced the prince and his court. 
Wuhin this hollow was Vulcan’s shop, full 
of tire and clock-work. .'. column of blue 
flames issued out incessantly from the forge. 
Vulcan was employed in hammering out 
thunderbolts, that every now and then flew 
up from the anvil with dreadful cracks and 
flashes. Venus stood by him in a figure of 
the brightest fire, with numberless Cupids on 
all sides of her, that shot out volleys of burn- 
ing arrows. Before her was an altar, with 
hearts of fire flaming in it. 

This, of course, is fiction, being doubtless 
intended to amuse the curious and startle the 
credulous ; but, 1f not to-day, at least in the 








not distant future, all this might be done 
through the interposition of electricity. The 
thunderholis hammered out by Vulcan 
should be real thunderbolts, and the flashes, 
instead of being sulphurous fumes, should 
be real lightning. 

Imagine the sublime effect of a representa- 
tion, by means of electricity, of a scene out 
of Milton, An electrical conttivance could 
be made to represent the Pandemonium, 
where— 

From the arched roof, 
Pendent by subtle magic, many a row 
Of starry lamps, and blazing cressets, fed 
With navhtha and asphaltus, yielded light, 
As from a sky. 


————_-a>e—__—_—_- 
Electro-Mania. 





Electrical science has proved a rich field 
alike for imposition and delusion. In the 
belief that electricity was a fluid, Muschen- 
b:ock, Kleist and Cuneus attempted to bottle 
it, and in the course of their experiments to 
this end stumbled upon the Leyden jar. Tlie 
former of these experimenters took a slight 
shock and made up his mind that he had had 
a narrow escape from death. Writing to his 
friend Réaumur, he described the terrible 
effects of this shock, which from his descrip- 
tion could not have been nearly as powerful 
as that which the itinerant ‘‘ shockist” vends 
to the natives at country fairs. He said that 
it all but paralyzed his limbs and stopped the 
beating of his heart. 

‘‘Nor would I,” he said, ‘‘take another 
such shock for the kingdom of France.” 

After Galvani and Volta had made their 
discoveries, Aldini, the nephew of the former, 
demonstrated that through the agency of 
electricity dead animals might be made to 
show all the symptoms of life, not only by 
means of the Voltaic pile, but also by a 
mysterious transfer of the agency from one 
animal to another. 

With this as a base, the itinerant quack 
constructed the most absurd theories, and, by 
reason of the stiperstition which is said to go 
hand in hand with human ignorance, began 
a career of imposition which knew no bounds. 
With a prepared frog, which was the galvah- 
ometer of the period, he performed what, it 
the eyes of his open-mouthed auditors, was a 
series of wonders, if not miracles. Connecling 
the nerve and muscle of the frog to the nerve 
ard muscle of the dead ox, its limbs were 
observed to kick, its eyes to roll and its body 
to assume the appearance of life-like anima- 
tion. 

Even in the present day we read the 
dogma, then established by these quacks, 
that electricity is life, though the power of 
restoring the dead to life which they then 
claimed, has ceased to find believers even 
among those the most ignorant. 

But in the time of which we speak there 
were many who relied implicitly in the won- 
derful powers of these electric quacks. Nor 
was this strange. Murderers were taken 
warm from the scaffold, after the penalty 
prescribed by the law had been meted out, 
and being laid upon their backs were made 
to assume, in great measure, the appearance 
of life by means of connections made _ be- 
tween the opposite poles of a battery and the 
nerves and muscles. 

Imagine a man cold in death suddenly 
springing up into a sitting posture, swinging 
his arms about, rolling his eyes, and beating 
the air with his hands. Would it be strange, 
even to-day, if those ignorant of electrical 
science should think him come to life? Nor 
is it strange that eminent physicians, when 
they saw the heart of the dead made to beat 
with its wonted action, should come tu the 
conclusion that, if this were kept up for a 
while and combined with artificial respira- 
tion, a restoration to life would result. 

Mr. Matthew Williams has related, how 
that, when a child, he lived midway be- 
tween Dr. Brookes’s in Leicester Square and 
the Hunterian Museum in Windmill street, 
now known as the Cafe de [ Etoi'e, formerly 
celebrated schools of practical anatomy and 
of the doings in both, tales of horror were at 
that time recounted. 

One of these was to the effect that Bishop 
and Williams, who were hanved for burking 
—killing people in order to provide subjects 
for dissecting —were both restored to life by 
galvanism in the museum in Windmill 
street, as a reward for the services which 
they had rendered to the doctors. 

The treatises on medical magnetism pub- 
lished at this time, abound in absurdities and 
exaggerations. The statements contained 
therein of the positive cures effected by elec- 
tricity, 1f compared with what may now be 
effected through like electrical applications, 
are ridiculously untrue. No such cures 
were ever made through the ageney of elec- 
tricity, and it is very doubtful if they ever 
will be. 

They were believed at the time, however, 
because the wonderful things that could 
really be accomplished through the agency 
of electricity, induced the public to believe 
that with this wonderful force nothing was 
impossible. 

To-day we deal with a more credulous 
public He who does not immediately per- 
form that which he has asserted his ability 
to do in electrical science, loses its conti-. 
dence, 
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a‘ Electrical Rotes. 


The contest which is about to begin 
between the dynamo and the secondary 
battery used as motors will be an interesting 
one in the extreme, and it is to be hoped 
that here in America we may settle the ques- 
tion beyond peradventure. 

Par 


Dynamos are certainly very wasteful as 


motors on account of their high internal | 


resistance, whereas the secondary battery 


will give the same amount of electromotive | 


force with far less resistance. 
* 
% * 

Thus, as was recently Cemonstrated, for 
an energy of two thousand horse-power the 
resistance would, with the cells, be less than 
two ohms, but with a dynamo this will ad- 
vance to four hundred ohms. 

* 

* * 
a high electromotive force is 
most economical, but the rate of revolution 


Of course, 


of a dynamo would have to be very great | 


indeed, and the amount of friction generated 
as a resultant of this high rate, excessive. 

* 

* 

No doubt, at some not far distant day, a 
means will be found to economicaily employ 
some kind of electrostatic machine or re- 
plenisher. 

* 
*% * 

In order to obtain a current of one ampere 

it would be necesary to have a Faure machine 


charged to a volt and discharging con- 
stantly. 
* 
* % 
Now, as it tukes four thousand volts to 


form a spark a millimeter long, the smallest 


space in which such a replenisher could 
be kept would be that needed for one 
hundred metal dises divided, and each a 


meter in radius distant from the inductors 
about « millimeter. 

” 

% & 

An ampere current could be produced only 
by the revolution on an axle of these hundred 
plates at the rate of 1.650 revolution a 
minute. 

* 
*% & 

As is well known, in Ayrton & Perry's 
motor, which was illustrated in the ELEcCTRI- 
cAL Review quite recently, the usual 
arrangement is reversed, the field magnets 
being placed between the armatures and 


revolve carrying brushes which revolve also. | 


#* 

Though not yet perfected, the many im- 
provements recently made indicates that in 
all likelihood it will be very soon. 

«x 

As said before, in the not distant future it 
will be decided whether electricity is more 
economically applied to the wheel of a motor 
or to the rail upon which it rests. 

Pals 

In the latter case, there is certainly a heavy 

lossof current by leakage. 


* 
% & 


When the secondary battery is used, such 

usage brings with it many advantages. 
* 
* * 

As each car in a train, for instance, carried 
its own motor, there would obviously be no 
necessity for making up a train, for each 
could run by itself, if required. 

“* 

The future possibilities of the secondary 
battery, though impossible to predict, may 
readily be conjectured. 


* 
* * 


Surely if, in the present imperfect condi- 


tion of the secondary, an electric launch, 
carrying thirty or more people, may be con- 
structed, it would not be unreasonable to 
believe that, when this ingenious contrivance 
is perfected, it may be made to furnish suf- 
ficient power to force a great ship through 
the water. “. 

* % 

When the first telegraph line—that be- 
tween Baltimore and Washington—was cou- 
structed, it was known with certainty that 
guch a ling could be charged with electricity, 


| But suppose some enterprising electrician 
should have suggested the possibility of 
| Charging a cable three thousand miles long 
| with electricity, and declared that it would 
be so sensitive as to transfer a mechanical 
movement from one end to the other. 
x 
* * 
How he would have been jeered at by the 
| ignorant and the narrow-minded. 


«*x 
Yet would he not have been right in the 
| conjecture? 

Pa 
And, by the way, | should like to ask right 
| here, Where do these doubters disappear to? 
| They cannot be- found when the project 
| which they have hooted at has proved success- 
| ful. 

* 
* * 

Then, in the places which they occupied, 
every one will tell you, ‘‘ That’s just what I 
jsaid; I always believed the thing was 
| feasible!” 

e*e 
I believe the cntomologists, or rather the 
| dipterologists, have not yet discovered where 
flies go when the cold weather comes, and I 
would suggest to the members of the next 
| scientific congress as an interesting question 
| for discussion, ‘‘ Where do the skeptics go 
|when that which denied the possibility of 
reality comes to pass?” 





* 
* * 


Let us look for a moment at the present 
| condition of the secondary battery in refer- 
‘ence to the propulsion of large vessels. 

* 
* * 

For transatlantic steamers, weight of sec- 
|ondary batteries, as far as can be foreseen, 
| would be an insuperable objection. 


* 
| * x 
| A steamship en route to Queenstown is out 
| say, eight days, and requires, say, 1,000 
| horse-power. 

** 
| Asa Faure cell weighs 14 ewt., it is evident 
|that for such a journey the dead weight 
| would be five thousand tons. 
| Pia 
| But who is bold enough to say that, in the 
future, a means of reducing the weight of 
these cells will not be found ? 

*** 

At present the principal difficulty in 
marine engineering is that the screw, to 
work efficiently, must be driven at greater 
| speed than suits the engine. 

* & 

Hence gearing must be used to regulate 
the speed, and the screw must be longer and 
must move slower than is requisite. 

* 
* 

Now, a dynamo, unlike a steam engine, 
requires to move even more rapidly than a 
screw, to work economically ; and therefore, 
in the future, marine engineers will proba- 
bly see gearing introduced to reduce the 
motive seed to suit the screw. 

«x 

In the medical practice of recent years, 

the Materia Medica has by no means played 
| $0 important a part as formerly. 
| The fact is the doctors have, to a large 
| extent, lost their confidence in the efficacy of 
medicine, except, of course, in certain cases, 
and have fallen back upon the theory of 
| assisting nature as much as possible. 

* * 

That is to say, they believe that fresh air, 
good food and regular habits are stronger 
cards than jallop, the application of leeches 
and attenuation of aconite, bella donna and 
nux vomica. 

#® 

Many first-rate practitioners have recently 
shown confidence in magnetism, and there1s 
reason to believe that, in the future, magnet- 
ism will play a very important part, if not 
in curing at least in alleviating those ills to 
which humanity is heir, 








A very ingenious man, though I believe | with grease. It will retain its power for 
not a physician, bas invented a magnetic | three or four years. 
sleeping-cap, which besides, as he alleges, | = 
being a cure for insomnia, will relieve many 
different ailments, especially ncuralgi». 


* 
* * 


-_- 
Leon, E. U. M., July 14, 1883. 

Geo. Worthington, Esq., Editor. 

Dear Sir: God's own country and those 

This cap is tied with strings, somewhat} who are endeavoring to better its condition 
like a night-cap, so as to keep it close to the lare still progressing. The Indian has not 
face. yet purchased his new clothing, but proceed- 
| ing to the banks of a muddy stream, washes 

The only trouble the inventor says be has them, reclines in view of passers-by, and 
with this cap is that it is made of such heavy | patiently awaits Nature’s work in drying 
metal as to be somewhat uncomfortable, and | them; in fact, he depends largely on Nature 
he loudly demands that some one shull tell | for everything he can’t steal or beg. He or 
him of a thin, hard, hght kind of metal that} she sit on all the corners of the streets of this 
would magnetize well and retain a strong | city, and salute one in a voice whose cadence 
power. would suit the critical verse-maker 
after the following fashion: 


** Nilo, da mi un centaro, 
Porgue say muy pobre, 
Tengo no Tortillas, 
Tampoco Fujoles, 

Da mi un centaro.”’ 


x 
* * 


most 
xx 
He has, it seems, been using sheet-steel of 
the thickness of a copper cent. 
«® 
He says further that he would like some 
one to tell him how to prepare some inorganic 
matier that would not dry up when it comes 
in contact with the human body, say about 
the thickness of honey or molasses, and that 
will not work its way throught a garment. 


* 
*% * 


Leon is the smallest /arge city I have yet 
struck, with a population of 110,000. A good 
authority states ‘‘there are not more than 
100 coats in the entire community.” The 
| window of my room in the ‘ Hotel Dili- 
| gencia,” looking out on the ‘‘ Zocolo,” or 


‘ — ‘“ ‘ | plazza, affords a view of the best portion of 
It is his intention, he says, to imbed the | ‘ : E ye : 
the promenade, which at this writing is 


metal in this while it is being stitched in the | : : : 
. = | thronged with Indians, among which may be 

garment, a course he finds necessary to pre- . 

vent its shifting about. 


* 
* & 





| seen a few well-dressed people; the scene is 
| picturesque, but significant of the wealth and 
| enterprise of the city. The latter walk aim- 
He seems to have made a good many ex |lessly along, importuned at every step by 
periments with his cap, for he says he has| venders of deerskin pants, bright-colored 
used rosin thrown down in fat without salt, | blankets, ‘‘ Baxter street” shoes, and other 
though answering very well, but the fatcomes|smali ware too innumerable to mention. 
through after it has been worn a short time, | Just at this moment the cathedral bell tolls; 
and the rosin when cool sets in its original | every head is uncovered and many bargains 
state and assists not a little in making the cap | are broken in the haste to uncover. Admira- 
clumsy instead of light. | tion is blended with pity for the fanaticism 
ote | of this people; we must admire their devo- 

But notwithstanding these drawbacks to| tom to the Church and pity the ignorance 
the comfort of bis cap he seems to have which fills the churches with gold and sil- 
scored a few successes, or at least ascertained | Y€T 2d compels the people to live in mud 
that he is on the right track in his theory, for huts, with but a blanket to cover their 
he says that, uncomfortable as it is, he gets nakedness. ‘Tis true that railroads, tele- 
: graph and telephone are rapidly ameliorating 


much relief from it. 
the condition of the country, but many years 
must elapse before the natives will take 
kindly to them. 

The writer having made a sure success of 
the Puebla Telegraph and Telephone Com- 
pany, by building for it a solid foundation, 

| was on July Ist elected General Manager of 
the Central Telegraph and Telephone Com- 
pany of Mexico, vice Mr. George L. Wiley, 
called to administer the affairs of the parent 
company in the city of Mexico, and as one 
of the firm of Delano, Harris & Co., to push 
their several enterprises in the Republic. 
Already the firm have established themselves 
in high favor, and as bankers, brokers, pro- 
moters and commission merchants, bid fair 
to open up a new field for American capital- 
ists in this country, than which there is no 
other more productive of wealth, particularly 
when enginecred by such men of experience 
as compose the firm aforesaid. 

You have already been well informed on 

the progress of this company by our Mr. 
Wiley, and the writer having just begun his 


*** 

One would suppose that man who 
demands so much assistance in improving 
that which would seem to be so defective as 
this cap of his. would not hesitate to ask 
some one to please invent a new cap for 
him. 


a 


~ 
* * 
But he doesn’t do this. 
* 
* 
No doubt he thinks he has done all 
work himself. 


the 


*~ 
* * 

He reminds me of an old farmer who was 

trying to sell his house to a stranger. 
* 
* * 

The latter protested that it was neither | 
what he wished in shape or location with 
reference to the road. 

x 

** Well, now,” said the farmer, ‘‘all you’ve 
got to do is to put a new roof onterit, hist 
her up and build a story under her, and then 
haul her back into the pasture about 100 yards. 


tour of inspection, cannot furnish his im- 
pressions until such inspection has been com- 
pleted; let it suffice, that encouraging reports 
are being received from all points. Mexican 
capital 1s being enlisted, and at no time have 
the prospects been brighter thun now. Puebla 
| stock is much sought for, the writer having 
placed 1,000 shares at four just previous to 
his departure. A letter from Acting General 
Manager Bosdet, of that company, says: 
‘Subscription list is increasing. Our Cen- 
'tral and trunk line office in San Martine, 37 
kilometers, will open for business on July 15, 


*% 

It never seemed to strike the old fellow | 
that it would be easier to build a new house. | 
Pas 

Now, possibly, if the man with ‘‘ almost 
perfect” magnetic cap would buy a piece of 
thin vulcanized india-rubber, wash it in plain 
water without soap to deodorize it, and, 
after cutting it into strips, say four inches by 
one inch, sew them into a bandage of double 
red flannel, with inch apnese between tlie and other trunk lines will be established on a 
strips, he would find that this would answer | naying basisas fa-t as the season will permit.” 
all the purposes of the metal he has hitherto | You are probably aware that we have but 


used. | two seasons in this country, and to quote 
|after the manner of Edison: 

There is a little place, 

Lines of beauty on iis face, 

| Where the climate is always torrid; 

| 


~ 
* & 
He needn’t confine this bandage to the 
head, for it may be tied around the body for | 
the relief of lumbago, colic, or other pains. 


* 
* & 


It should not, however, be worn next to 
the skin, nor allowed to come in contact 


W.hen the season is dry, 
It is very, very dry, 
And when it is wet, it is horrid, 
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If you love me, don’t let any of the New 
York boys see that. Life insurance com- 
panies are scarce in this country, and I may 
not have an opportunity to make application 
on my return. 

Wash-outs on the lines of the Mexican 
Central are the rule this season, and the 
losses must have been very severe. The 
writer was one week on the road from Mexico 
City to this point, and, notwithstanding 
the delay, is thankful that he was not com- 
pelled to come by the ‘ diligencia,” but 
shudders when he contemplates that he must 
use them in a short time, and don’t enjoy the 
novelty of having one’s head jammed against 
the roof of a coach every 15 minutes, and a 
prize is in store for the man who will invent 
a contrivance by which the roof of a coach 
will automatically adjust itself to the state of 
the roads. 

Your good paper comes to hand regularly, 
and is much admired for the wisdom dis- 
played therein. Until further notice, please 
mail to me at Queretaro, Mexico. 


With best wishes for your success and 
happiness, I remain, as ever, 
W. E. Huntrineton. 
——_—__ oe ——___—_—_—_ 


The Cost of Electric Lighting as Compared 








with Gas. 

ABSTRACT OF A PAPER READ BEFORE THE 
LIEGE ASSOCIATION OF ENGINEERS, BY 
MONS, J. DUMONT, RAILWAY ENGINEER TO 
TUE BELGIUM GOVERNMENT. 

The London Electrician says eight years 


ayo the electric light was only used for scenic 
effects in theatres or for dissolving views, 
but not for ordinary illumination. Since 
that time the number of systems for produc- 
ing the electric light has become so great 
that it is impossible to mention all. The 
present paper will therefore only deal with 
those systems that have come more promin- 
ently into notice, viz. : 

In Belpium—The Serrin, Jaspar, 
Jablochkoff, Soleil, Edison, Maxim, Swan and 
Brush systems. 


Siemens, 


In France—The Serrin, Jablochkoff, 
Werdermann, Reynier, De Meritens, Lontin, 
Gérard, Jamin, Soleil, Gramme and Brush 
systems. 

In Germany—The Siemensand Jablochkoft 
systems, 

In England—The Prush, Jablochkoff, 


Siemens, Brockie, Crompton, Soleil, Swan 
and Lane-Fox systems. 

In the United States—The Brush, Weston, 
Jael, Edison and Maxim systems. 

In Russia—The Jablochkoff and Siemens 





systems 
“In Holland—The Jabloehkoff, Jaspar and | 
Siemens systems. 

To obtain a general idea of the electric) 
light from an economical point of view , 1) 
will first establish the cost, based upon the | 
yield of light per horse-power, irrespective of | 
any particular system, and then the actual | 
cost of various installations on different 
systems, calling the former ‘‘ general prices” 
and the latter ‘tactual prices.” 

GENERAL PRICES. | 

In the following observations the unit of | 
luminosity will be taken as that produced | 
by a Carcel lamp (9 6 standard candles) burn 
ing 42 grammes (nearly 115 02, avoirdupois) | 
of refined colza oil per hour; 7 centimes 
(nearly *4d.)as the cost of a horse-power 
produced by steam-engine; and, in compari- 
son with gas, the burner consuming 140 liters 
5 cubic fect) of gas per hour with 
the intensity of a Carcel flame. In practice 
a horse-power is capable of producing 200 
Carcel flames with large single-light electric 
100 Carcels with medium single- 


| 
| 
| 
| 
| 


| 
| 
| 
| 


(nearly 


are lamps; 


light ditto; 50 Carcels with Jablochkoff 
candles” and some forms of regulator; 25 


Carcels with incandescent lamps én pleno, and 
10 Carcels with some incandescent lamps én 
racuo. 

The cost per hour in carbons for electric 
lamps muy be put as follows: 

15 cents (11gd.) for large lamps of 500 
Carcels. 

18 cents (13d.) for medium lamps of 250 
Carcels. 

10 cents (1d.) for small lamps of 150 


| 5. 





Carcels. 


15 cents (14d.) for Jablochkoff candles of 
50 Carcels. 

6 cents (4d.) for Werdermann lamps of 25 
Carcels. 

The cost of fittings amounts to 2,000 francs 
(£80) for a large lamp, 1,800 irancs (£72) for 


a medium lamp, 1,000 francs (£40) for a small | 


lamp, 500 francs (£20) for a lamp of from 
25 to 50 Carcels, and 60 francs (48s.) for an 
incandescent lamp én racu °. 

By means of the above data the cost price 
of iilumination by the electric 
various intensities may be arrived at, with 
the supposition of the following durations of 
lighting :—600 hours yearly for installations 
whereillumination is only required for cer 
tain periods of the year; 1,500 hours for house 
lighting, and 4,000 hours for cases in which 
the illumination extends over at least 10 hours 
a day: 

1. COST OF LIGHTING PER HOUR WITH LAMPS 
oF 500 CARCELS. 
PERIOD OF 
ILLUMINATION. 








600 1,500 
HRS HRS. HRS. 
cts. cts. cts. 
Motor—3-horse power, at 
EE aipiaces evs orae onsen 12.0 21.0 21.0 
MD a niciscccdnlpaere see's 15.0 15.0 15.0 
Interest on capital. and 
depreciation of installa- 
tion (2,000 francs= £80) 
at 12 per cent. per an- 
BOE. 2 ocsccdcccevesces 40.0 13.3 6.0 
OUR cio t einige baeees 76.0 49.3 42.0 
9 


COST OF LIGHTING PER HOUR WITH LAMPS 








OF 250 CARCELS. 

Motor—2}5 -horse power 

et a ere 17.6 17.0 17.6 
NID ib Jedcninon ce uee-s 18 0 18.0 18.0 
Interest on capital and 

depreciation of instalia- 

tion (1,800 francs= £72) 

at 12 per cent. per an- 

er re ere 35.0 14.4 5.4 
MN ces tie terveseses 70.5 49.9 40.9 


3. COST OF LIGHTING PER HOUR WITH LAMPS | 


OF 150 CARCELS. 


Motor—11!5-horse power 

i ee 10.5 10.5 10.5 
en, Ae Ee 10.0 10.0 10.0 
Interest on capital and 

depreciation of installa- 

tion (1,600 francs=£40) 

at 12 per cent. per an- 

eee ee ee 20.0 8.0 3.0 
TPN NN ins scenes eecaningibiotios 40.5 28. > 23.5 


4. COST OF LIGHTING PER HOUR WI'H LAMPS 
OF 50 CARCELS. 


Motor —1-horse power at 








Lo: er ane eee 70 3.0 FA 
en ee 15.0 15.0 150 
Intere-t on capital and 

depreciation of installa- 

tion (500 francs=£20) 

at 12 per cent. per an- 

Bc orcctes we envere 10.0 4.0 1.5 
UNE siceacses epee sansie 32.0 26.0 235 


COST OF LIGHTING PER HOUR WITH LAMPS 
OF 25 CARCELS. 


— —1-horse power at 








hn ELE CER Pe 70 FO 7.0 
IC OF ees Norisesada wikis 6.0 6.0 6.0 
Interest on capital and 
depreciation of installa- 
tion (500 francs = £20) 
at 12 per cent. per an- 
WU csc eronnneierss 100 40 1.5 
PO victerekiscccews+<s MeO G18 Tee 
6. COST OF LIGHTING WITH INCANDESCENT | 





LAMPS OF 1 CARCEL. 

Motor—0.1.horse power 
oe ere 7 683 0. 
Carbons (if lamps cost 5f. 

= 4s. and last 1,000 

| SS ee eee 0.5 0.5 0.5 
Interest on capital and 

depreciation of installa- 

tion (60 francs = 48s.) 

at 12 per cent. per an- 

Se ee ee 1.2 0.4 0.18) 
POU 56:05 MadndbeeEs 2.4 1.6 1.38 


The prices thus established are fer (1) 
illumination from a great distance with Ser- | 
ren, Siemens or Brush regulators, (3) with | 


lamps of | 


| 
4,000 





psa or Sinaia regulators, (4) with Jab- 
|lochkoff candles and (5) with Werdermann 
incandescent lamps. 

On the other hand, the cost of laying down 
gas in works is, on an average, 30 francs (24s.) 
per burner, consuming 140 liters (nearly 5 
cubic fect) of gas per hour, and giving the 
light of 1 Carcel flame. Therefore the light 
of a gas-burner costs per hour the following 
prices, according to the charge, whether 30 
cents (3d.) or 15 cents (114d.) per cubic meter 
(35.3 cubic feet); that is to say, 7s) or 3s. 6d. 
per 1,000 cubic feet. 

Period of Illumination. 
600 500 $ 




















brs. hrs. hrs. 
Cents. Cents. Cents. 
Gas burned 140 liters per 
hour, at 30c. per cubic 
Ee Se 2 4.2 42 
Interest and depreciation 
| on 30f. (24s.), at 12 per 
| cent. perannum....... 0.6 0.2 0.1 
LO ne 4.8 4.4 4.3 
| Gas burnec, 140 liters per 
hour, a! 15c. per cubic 
IE eo aceacxs ye. eee 2. 23 3.3 
| Interest and depreciation 
on 30f. (24s.), at 12 per 
cent. perannum. ..... 0.6 0.3 0.1 
SND oiloe. 44,558 hard 2.7 28 2.2 


| 
| 
; 
| By means of these comparative cost prices 
| for electric and gas lighting, the following 
| table has been compiled, in which the prices 
are reduced to the Carcel flame (9.6 standard 
candles) taken as the unit of luminous in- 
tensity : 


Cost per Carcel per Hour. 
600 1,500 4,000 


brs. hrs. hrs. 

Cents. Cents. Cents. 
|} 1. Gas buruer, yielding a 
| flame equal to 1 Carcel, 

and consuming 140 

liters per hour, at 30c. 

per cubic meter...... 4.80 4.40 4.29 
|2. Similar gas burner, 
| with gas at 15c. per 
| cubicmeter...... 2.70 2.30 2.20 
|3. Electric lamps of 500 
| Carcel units......... 0.15 0.10 0.08 
|4. Electric lamps of 250 

Carcel units.... 0.28 0.19 0 16 
5, Electric lamps of 150 

Carcel units .... 0.27 0.19 0.16 
16. Electric lamps of 50 
| Carcel units.......... 0.64 0.52 0.27 
7. Electric lamps of 25 

Carcel units......... 0.92 0.98 0.58 
8. Electric lamps of 1 
| Carcel unit (ncandes- 
| cent en racuo)........ 2.40 1.60 1.38 


If the electric light could be usefully dis- 
tributed in the space to be illuminated, it 
would in all cases be more economical than 
gas; but practical experiments show that 20 
ordinary gas burners can only be replaced by 
an electric lamp of 250 Carcels (2,400 candles), 
by two lamps of 50 Carcels (480 candles), or 
by four of 25 Carcels (240 candles). In this 
case, as in all cases where it is adopted, a 
total illuminating power is obtained. which is 
greater than that yielded by the gas which it 
has replaced. 

ACTUAL PRICES. 

Ihumination of the Telegraph Office at the 
Brussels Northern Terminus by the Jaspar 
System.—This is effected by three Jaspar 
| regulators, which supersede 70 gas burners, 
|each consuming 140 liters per hour, each 

regulator having a luminous intensity of 235 
| Carcels (2,256 candles). The comparative 
cost of producing the light, calculated for a 
| daily period of four hours, is, therefore, as 








| follows: 
Electric Light. 
| Motive power .... ....... 2f. 84c. 
| Carbons...........+-.+06. 0 56 
| Interest and depreciation, at 
SO GE GEM aoe sinncewes 42 
Total for electric light 
| ee ee 3f. 82c. (3s. 04d.) 
Gas, 
Consumption of 70 burners, 
at 15c. per cubic meter.. 1f. 45c. 
Breakage of glasses ...... 0 15 
| Interest and depreciation, at 
Lg | SA eee 
| Total for gas...... - . 1f. 84. (1s. 5$d.) 


Whence it follows that the electric Carcel 
unit costs 0.0054f., and the gas ditto 0.0265f. 
Be it remarked, however, that the motive 
pols is obtained from a gas engine, which 
lis dearer than steam. 
Illumination of the Telegraph Office at the 





Brussels Northern Terminus by the Jablochkoff 
System.—In accordance with an estimate 
made in 1879, the illumination of the same 
room would require six Jablochkoff candles 
of 40 Carcels each, the cost per hour being— 





| eco be tnapadeat CEE EE 2f. 840c. 
J ee eee ae ae 0 900 
steer on capital and depreciation, 
at 10 per cent. per moment...... 387 
Total (Jablochkoff)........... 4f. 127c. 


or 0.017f. per Carcel per hour, compared 
with 0.0265f. for gas. 

Illumination of the Place des Nations, Brus- 
sels, by the Jaspur System.— Admitting a daily 
mean of six hours, the cost is-- 

Electric Light. 





PO INE oie. osc 6.c.o5 04 645) sh ost 2f. 69c 
IE Ss os set Codie: aaaeelens 0 56 
Interest and depreciation, at 10 per 
COME, PET ABNUM. . 6 o0.0:5.o0.<00s/00>' 2 
pe ere .. Sf. 54c. 
Gas 
Ee ere 1f. 02c 
Interest and depreciation, at 10 per 
Dd ee ees 0 19 
cE errr ee 1f. 21c. 


As the total intensity of the electric light 
is 705 Carcels, and that of the gas about 40, 
the cost of the Jaspar Carcel is 0.00502f. per 
hour, and of the gas 0.03f. 


——— 


LOWELL, July 23, 188%.—An important 
meeting was held at the office of the Lowell 
syndicate in this city to-day. There were 
present William A. Ingham and Loren N. 
Downs, representing the Weston Electric 
Light Company of Lowell; Edward H. 
Goff and William A. Hovey, representing 
the American Electric and Iluminating Com- 
pany of Boston ; and the Middlesex Electric 
Light Company of Lowell was represented 
by its president, Mr. George W. Fifield. 
The Hon. D. W. Gooch was present as 
counsel. The result was an agreement 
under which the Weston Company of 
Lowell is to transfer all of its plant and 
business to the Middlesex Company, which 
will substitute lamps and dynamos of the 
‘* American” or Thomson-Houston system 
for the Weston apparatus which it is to 
acquire, throwing out the Weston system 
entirely. The Weston Company here is to 
wind up its business and surrender its 
charter. Messrs. Ingham and Downs, well 
known as the leading spirits in the Lowell 
telephone syndicate, were this afternoon 
chosen directors in the Middlesex Company. 
In this way a fierce struggle for the 
supremacy between the Weston and ‘‘ Amer- 
systems has been amicably adjusted, 
remains in sole posses- 


ican” 
and the ‘‘ American ” 
sion of the field. 


An oesiiiaind Shot. 


New York, ale 24.—A special from 
Atlanta, Ga., says at 10 o’clock this morning 
a pistol ball was fired through the window 
of the Western Union Telegraph office here, 
shivering the large plate glass and striking 
the receiving clerk ‘* Witt” just above the 
hip. The ball was spent, however, and the 
injury was not serious. The range of the 
ball indicates that it came from an up-stairs 
room of the Markham Hotel, across the 
street. ‘‘ Witt” withdrew from the Brother- 
hood the day before the strike. 


——__—-<m- -—__ 


Flippin, the Old Reliable Superintendent, 
is holding down the telegragh office here. 
‘* Flip” as he is called by his familiar friends 
has been in the service of the Western 
Union 17 years, and has always held his 
own, like the boy that stood on the burning 
deck—through sunshine, storm, rain, and 
yellow fever epidemics. You bet your lip, 
that faithful Flip, will never skip, as long as 
there holds out a single fellow at the other 
end of the wire to hand him in the links of 
chained lightning. — Vicksburg Herald, 





The strike is a twice-told tale. 
ended. 


Let it be 
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NEW PATENTS—ELECTRICAL—1883, 





INDEX OF INVENTIONS FOR WHICH LETTERS 
PATENT OF THE UNITED STATES WERE 
GRANTED IN THE WEEK ENDING JULY 
10, 1883. 


281,049 Armature for dynamo-electric engines ; 
Warren P. Freeman, New York, N. Y. 

281,176 Apparatus for measuring the amount of 
current energy received by a secondary battery; 
Charles F. Brush, Cleveland, Ohio. 

281,202 Automatic electric-circuit breaker; Lu- 
cius J. Phelps, New York, N. Y. 

280,919 Conduit for underground electric wires : 
James Du Shane, South Bend, Indiana. 

281,064 Conduit for underground lines for tele- 
graph and other wires; William Hendley, Wash- 
ington, D.C. 

281,175 Current manipulator for secondary bat- 
tery charging; Charles F. Brush, Cleveland, Ohio. 

281,052 Dynamo-electric machine; J. Edwin 
Giles, Hazleton, Pa. 

280,869 Electric underground cable; Frank A. 
Smith, Macomb, II. 

280,906 Electric fire extinguisher and fire-alarm 
system ; Charles F. Buell, New Haven, Conn. 

281,048 Electric carbon; Herman Frasch, Cleve- 
land, Ohio. 

281,097 Electrical exercising apparatus ; William 
T. McGinnis, New York, N. Y. 


281,223 Electrical conductor; Hiram D. Rogers, 
New York, N. Y 
281,224 Electrically-heated mirror; Benjamin H. 


Goodsell, Charles Adamson, and Carl O. Hering, 
Philadelphia, Pa 

280,933 Galvanic battery; William W. Karschner, 
Washington, D.C. 

280,947 Insulator for electrical conductors ; Percy 
C, Ohl, Plainfield, N. J. 

280,882 Process of treating alcoholic liquors with 
electricity ; Anson C. Tichenor, Alameda, Cal. | 

281,182 Printing telegraph; Stephen D. Field, 
New York, N. Y. 

281,117 Quadruplex telegraph; Alexander Muir- 
head, London, England. 


| the Forth to the Thames. 





281,118 Quadruplex telegraph ; Alexander Muir- | 
head and George K. Winter, London, England. 

281,156 Secondary battery or electric accume- | 
lator; Eli T. Starr, Philadelphia, Pa. | 

280,800 Telephone receiver; Louis J. Crossley, | 
Halifax, County of York, England. 

280,850 Tower for electric lights; Benjamin F. 
Orton, East Saginaw, Michigan. 

280,916 Telephone and telegraph 
Charles C. Drake, Trenton, N. J. 

280,948 Telephone call; Percy C. Ohl, Plainfield, 


protector ; 


N.J. 

281,000 Telephone receiver ; Joseph F. Batchelor, 
Baltimore, Md 

281,220 Ventilating conduits for electric wires 


and adjusting the wires in the same. 
WEEK ENDING JULY 17, 1883. 

281,407 
Louis, Mo. 

281,412 Automatic regulator for incandescent 
lamps; Eli T. Starrs and E. Eugene Starrs, Phila- 
delphia, Pa. 

281,613 Automatic telephone exchange ; George 
A. Cardwell, Brooklyn, N.Y. 

281,285 Carbon electrode for electric lights ; 
A. Moffitt, Arlington, Mass. 

281,603 Circuit closer; Charles Bartlett, 
dence, R. J. 

281,353 Dynamo or magneto electric machine ; 
Thomas A. Edison, Menlo Park, N. J. 

281,416 Dynamo-electric machine; Elihu Thom- 
son, New Britain, Ct. 
Electric lamp; 


Acoustic telephone ; Charles Selden, St. 


John | 


Provi- 


281,229 Clinton 
x. 

281,345 Electric gas-lighter ; Charles H. Crockett, | 
Boston, Mass. | 
281,351 Electrical generator; Thomas A. Edison. 
Menlo Park, N. J. 


M. Ball, Troy, 





cent. 


Manufacturing Hetvs. 


Anderson, 8. C., is raising $100,000 to build 
a cotton factory. J. N. Brown is in charge 
of the enterprise. 


W. T. Parham, of the Maryville (Tenn.) 
Woolen Mills, is preparing to erect a two- 
story addition to the present mills. It will 
be of brick, 36x80 feet in size. 


The preferred 8 per cent. stock of the 
American Electric and Illuminating Company 
is quoted at $12 and upwards, and the com- 
mon stock at $7.50 to $8. The regular 4 
per cent. dividend is payable in September. 

The directors of the Mathews cotton mill, 
at Selma, Ala., have decided to double the 
capacity of the mills by erecting another 
building similar to the one now used, and 
increasing the number of spindles from 4,000 
to 10,000. 


A stock company with $50,000 capital has 
been organized in Chattanooga, Tenn., to 
build an extensive chair factory. The factory 
building is to be located on the river, near 
the Roane Iron Works, and will have a large 
capacity. 


Hereafter, the steamship Great Eastern is 
to be employed in carrying Scotch coal from 
She will be able 
to carry about 20,000 tons on each voyage. 
and from this fact the owners are led to hope 
that the scheme will be remunerative. They 
already talk of annual dividends of five per 


The Merchants’ Electric Light and Power 
Company, Boston, will be fully organized 
next week, and assume the local lighting 
business for Boston and vicinity. The 
September division of funds in dividends, as 
stated in another column, will be about 
$25,000, and the company is said to have 
enough cash on hand from earnings to pay 
more than two similar dividends. 


The Toledo Bolt and Nut Company are 
erecting buildings in the Fifth Ward, ona 
switch of the L. 8S. & M. 8. R. R. The 
foundations and engine-house are of brick 
and stone, and are new completed. The main 
building is 200x50, one wing 50x80—all two 
stories high; also an engine-house 30x30), and 
a milling furnace 50x50. The buildings 
complete, ready for the machinery, will cost 
the company about $15,000. 

The company will change its name from 
the Mansfield Bolt and Nut Company to the 
above name. 


Bids for New War Vessels. 


The bids for the construction of the three 
steel cruisers and the dispatch boat ordered 
by the last Congress, were opened July 2 in 


months, if the armament can be procured in 
time. 


Articles of incorporation of the California 
Jute Mill Company, at San Francisco, have 
been filed with the County Clerk. The di- 
rectors are F, W. Zelle, John F. Sheelly, L. 
P. Drexler, George H. Bryant, George C. 
Bode, Emile Sutro, and J. D. Whitney. The 
capital stock is $180,C00, of which $98,250 
have been subscribed. 


For the week ending July 17 five patents 
were issued to Thomas J. Edison, of Menlo 
Park, N. J., for improvements in electric 
light and dynamo-electric machines. Perhaps 
Edison was right when he said his light was 
perfected and nothing more required. If so, 
how previously previous was all that news- 
paper talk and bancomb advice.—Philadel- 
phia Press. 


> 


The public is respectfully informed that 
the strike has not extended to the Legisla- 
ture. The members are entirely satisfied 
with their pay. 

——_—_-g@peo—__—— 


A thing to be glad of is that there has 
been no outcropping of the crank in the 
strike. 

——_-qp>e—_—__ 

The electric beil fixtures in the Car ‘ Rail- 
way Age,” presented to Mr. E. H. Talbot, 
editor of the Railway Age, by manufacturers 
of railway appliances, were made by the 
Western Electric Co. This elegant car could 
not be duplicated for $20,000. 


>_> 





The following notice has been issued by 
the Bell Telephone Company, of Philadel- 
phia : 

We beg to notify the patrons of the Bell 
Telephone Company of Philadelphia that 
hereafter, and until further notice, all per- 
sons entitled to examint instruments or wires 
belonging to this company connecied with 
their establishments will, in addition to the 
regulation badge, be provided with written 
authority from an officer of this company, 
good for that day only. Failing to produce 
such authority, admittance should be prompt 
ly denied. 

By order of the General Manager. 

RoBERT Morton, Supt. 


~_—- 


The large duplicate switch-board recently 
built by the Western Electric Company of 
Chicago, for the Minneapolis Exchange, 
friend Denman states is working adwirably. 





ibe 


With its issue of July 15th The Two Repub 
lies, published in the City of Mexico, becomes 
a daily paper. The success of this news 
paper has been remarkable, and reflects great 
credit upon the publishers, Messrs. Clarke & 
O’Dwyer. In making this new departure 
they extend the scope of their work and 
devote somewhat mvore space to railroads, 
mining, and general financial and commercial 
interests of our ‘ sister republic.” There ex- 
hausting the value of their mediums between 
the seller and buyer not only in Mexico, 
where this is an essential element of progress, 
but in the United States to whom our Mexi- 
can brother looks for help and encourage- 


sels can be built and finished in eighteen | ment, the new title of our contemporary is 


| designed with special reference to unite more 

| closely the two republics which it seeks so 
ably to represent. The ‘‘make up,” printing 
and paper are all that is required to make an 
attractive, readable daily newspaper. 

>> —_—_ 


BUSINESS NOTICES. 





Bradley A. Fiske, Consulting Electrical 
Engineer, 59 Astor House. Advice to in- 
ventors, calculations, ete. 


Wanted—Telephone exchange manager. 
An ambitious young man, experienced both 
in outside and inside work, thoroughly 
posted on ‘‘troubles,” and possessing some 
tact as a Canvasser. 

Address, with statement of age, references 
and salary expected, ‘‘Company,” care of 
the ELECTRICAL REVIEW. 


WanTED—An experienced telephone man 
of ability that can take the position of super- 
intendent or manager, and can speak the 
Spanish language. Address ‘*‘ M. C.” care of 
this office, P. O. Box 3329. 


SiruaTIon WANTED.—A capable and in 
dustrious young man, who has had over two 
years’ practical experience, desires a situation 
with an electric light compar y to run dynamo 
machines; can adjust and regulate lamps, 
run line wires, &c. Address ‘*‘ Experience,” 
P. O. Box 3329, N. Y. City. 


PAINE & LADD, 


HALBERT E. PAINE, Late Commissioner 
Patents. STORY B. LADD. 


|Attorneys in Patent Causes 
And Solicitors, 
WASHINGTON, D. c. 


LYNCH & BANTA, 
98 Washington St., Chicago. 


Telephone Stocks 


Bought and Sold on Commission, 





of 








CHARLES E. | OSTER. 
Late Examiner in charge 


RANK L. FREEMAN, ) of Class Electricity 
{ Patent Office. 


FOSTER & FREEMAN, 
SOLICITORS OF PATENTS 


AND 
COUNSELORS IN PATENT CAUSES, 
Mechanical and Electrical Experts 
WASHINGTON, D.C. 


OFFices: 93: F Srreet. 


JOHN H. MUEGGE, 


IMPORTER OF 


PLATINUM. 


Manufacturer of all kinds of Chemical Apparatus, 
Crucibles, Vessels, &c.,Wire for Electrical Purposes. 
Plate and Wire for Dentists. Scraps Purchased. 


No. 91 Liberty St., New York. 











281,362 Electric switch; David P. Heap, U. s. | Washington, and it was found that John 


Army | Roach & Sons’ bids were lower in every 
281,41 Electric telephones; J. Milton Stearns, | gincle instance than any others, and they 


Jr., Brooklyn, N. Y. I 
d lw , > 7 2 © acts 
281,471 Electric gas-lighter ; William A. Drysdale, | will probably be awarded the coutrants. 
Philadelphia, Pa | For the 4,500-ton steel cruiser C. H. Dela- 
281,262 Galvanic battery; John W. Gilbert and| mater & Co., New York, bid $1,163,000 ; 
Eli T. Starr, Philadelphia, Pa. | the Harlan & Hollingsworth Company, Wil- 


281,363 Imitation telegraph key; Louis H. Hart, : 6 ‘ s 
ene Cash. | mington, $1,120,000 ; Cramp & Son, Phila- 

281,450 Individual signaling apparatus for tele- | delphia, $1,080,000 ; John Roach, Chester, 
phones ; James H. Cary, Boston, Mass. | #889, 000. Each bidder sent in a $30,000 


281,614 Individual telephone call ; James H.Cary, 
Boston, Mass. : 

281,339 Multiplex telegraph ; Edward A. Calahan, 
Brooklyn, and Patrick B. Delany, New York, N. Y. 


| certified check with his bid. 
For the 3,000-ton steel cruiser the follow- 
|ing bids were made: The Harlan & Hol- 


281,406 Mechanical telephone; Charles Selden, | lingsworth Company, $777,000; Harris, 
St. Louis, Mo Loring & Co., Boston, $748,000 ; Cramp & 
281,249 Quadruplex telegraph; Georges D’Infre- 


die ten Ca, | Son, $650,000 ; John Roach & Son, $619,- 
281.349, 281,850 Regulator for dynamo-electric | 000. 

machines; Thomas A. Edison, Menlo Park, N.J. | Each bidder sent in a $20,000 check. 
281,576 Safety-catch for electric light circuits;| For the 3,000-ton cruiser the following 

Luther Stieringer, New York, N. Y, |bids were made : Harlan & Hollingsworth 
281,585 Synchronizing clocks ; Gustavus G. Wag- | ve ‘ 

asia hiadat iam |Company, $775,000 ; Quintard Iron Com: 
281,452 Telegraph insulator: Thomas L. Chap- | pany, New York, $763,400 ; Cramp & Sons, 

man, Huntington, W. Va. $650,000 ; John Roach, $617,000. 
281,381 Telephone support; Charles T. Loring, Each bidder sent in a $20,000 check. 


Boston, Mass, : : 
281.413 Telephone circuit ; J. Milton Stearns, Jr.,| _ For the dispatch boat bids were made: H. 


Brooklyn, N.Y. ‘ , . faite A. Ramsey & Co., Baltimore, $420,000 ; 
281,47! slephone system and a ‘ i : ° ‘ 
Ws. Yerubom, Festiend, he, pparatus; Salah) Allen & Blaisdale, St. Louis, $380,000 ; 


Cramp & Son, $375,000 ; 
$315,000. 


eae Telephone ; J. Harris Rogers, New York, John Roach, 


281,240 Telephone trausmitter ; Joseph H. Chee- 



























GRAND EVENT OF THE YEAR. 
Exposition. 


+1883. 
ti! Gincinnati 
oF 


THE 
te 
industrial 
OPENS SEPT. 5th—CLOSES OCT. 6th. 

























A WONDERFUL DISPLAY OF 
MANUPRACTURES—ARTS—INVENTIONS—PRODUCTS. 
BECOGNIZED EVERYWHERE AS THs 
National Exhibition of Industry and Art. 
ADMISSION 285 CENTS. 


8@- Exhibitors from every State in the Union. 
No charge for space or steam power. Special arran 
of exhibits and visitors. For full particulars, address, 


1883.6 


ements made for transportation 


m. H. STEWART, Sec'’y. 








ver, Somerville, Ma is liis believed in Washington that the ves- 
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Wright’s Patent Cable Clip.| 


| 

| 

Simplicity of construction, casily managed end | 
durable. Exce!s any other clip on the market. | 
| 
| 








Endorsed by the foremost TELEPHONE an 1 
TELEGRAPH PEOPLE in the UNITED STATICS 
and CANADA. 

Manufactured by AUGUSTUS WRIGIIT. 


Address all communications 


64 BROADWAY, PROVIDENCE, R. I. | 





UTLER’S SAFE 


FIRE & BURGLAR PROOF. 


291 BROADWAY, 


NEW YORK. 


CORNELL UNIVERSITY. 


—COURSES IN— 
Electrical Engineering, 


Mechanical Engineering, 
Civil Engineering 
and Architecture. 


E.trance Examinations Begin at 9 A. 
ME... June 18 and Sept. 18, 1883. 





For the 
fullstatements regarding requirements for admis- 
sion, courses of study, degrees, honors, expenses, 
free scholarships, ete., and for special informaticn, 
apply to THE PRESIDENT OF CORNELL UNI- 
VERSITY Ithaca, N. Y- 
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Binders for the Electrical Review. 
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We are now prepared to furnish for the 
convenience of subscribers to the Review 
one of the latest improved self-binders. The 
binders are of the exact size of the paper, 
and cach issue xs received can be filed in it 
without trouble. When the volume is com- 
plete at the end of the ye:r, it can be per- 
manently fastened in a moment, making in 
appearance a volume almost as @uralle as 
one especially bound. The bin‘cr \ . he 
sent, postaye prepaid, to any pal tt che 

* United States on receipt of $1.00. Address, 
Delano & Company, P. O. Box, 8829, 28 
Park Row, New York. 


UNIVERSITY REGISTER, contsining | 





PLATINUM 


Seientile (4 Mechanica! Paros, 


IMPORTED AND FOR SALE BY 


The §. $. White Dental M'f's Co., 


PHILA DELPHIA—Chestnut St., cor. 12th. 
NEW YORK—767 and 769 Broadway. 
BOSTON—160 Tremont St. 

CHICAGO- 14 and 16 T. Madixon St. 


SHORT-HAND WRITING 


thoroughly taught by 
mail. Good situations 
procured all pupils when 
thoroughly competent. 
First-class steno gra- 
phers furnished railroad 
\ officials without charge 


HAINES BROS., 
scram: Promoters and Brokers 


CALIGRAPHS SOLD. | 

Special inducements | 55 BROADWAY, N. Y. 
— offered business men, 

lawyers, stenographers and railroad officers. 


Send for COLLEGE REPORTER and 
Caligraph circulars to 


W. G. CHAFFEE, Oswego, New York. Electrical Stocks a Specialty. 











STANDARD ELECTRICAL WORKS, 


MANUFACTURERS OF 


TELEGRAPH & TELEPHONE INSTRUMENTS 


LARGE STOCK ON HAND OF 


LINE WIRE (all sizes), ELECTRIC LIGHT WIRE (all sizes), CARBONS, 


&c., &c., OFFICE WIRE AND SUPPLIES, LECLANCHE 
AND OTHER BATTERIES. 


‘Spocial facilities for manufactaring. PINS & BRACKETS, very low prices for car-load lots, 


MANUFACTURING LICENSEES OF 


AMERICAN BELL TELEPHONE COMPANY. 


Send for illustrated Cata‘ogue and special prices. 


STANDARD ELECTRICAL WORKS, 


CINCINNATI, OHIO, U.S. Ae 





f 





$1.00 


Holds more ink, writes 


everybody who has tried it. 
unsolicited testimonials as to its merits. 


No. 1 Pen, plain, $1.00 No. 


9 


a 


| 
| 
| 


THEBESTESTPENFORTHELEASTEST MONEY. 
THE LATEST IMPROVEMENT IN STYLOGRAPHIC PENS. 


It is something everyone who writes ought to have. 
It is not only the BEesr 
We 
engraved, $1 25 
Any of the above sent post-paid on receipt of price. 


THE KERNER STYLOGRAPHIC PEN C0., 25 BOND STREET, NEW YORK. 


THE KERNER STYLOGRAPHIC PEN. 





$1.00 


longer without refilling, writes better, never blots, never fails, 

It is endorsed by Telegraphers, Post Office and Bank Clerks, Railroad men, and 
Pen, but the cacapest, and always gives satisfaction. We have hundreds of 
manufacture the following styles : 

No. 3, gold, mounted, $1.50 No. 4, entire gold cap, $3.00 


Enclose 10c. for registration. 





are — se : 

All Persons Sending for 
Catalogues, or ordering for articles advertised 
in our columns, will do us and our Adver- 
| tisers both a great favor by m:ntioning that 


they saw the advertisement in the 


ELECTRICAL REVIEW, 





INTERNATIONAL 


Electric BXWNIiOn 


VIENNA, (883. 


The Commission of the International Elec- 
tric Exhibition at Vienna, 188%, gives due no- 
tice to the public that this Exhibition is to take 
place in the course of this year, to be opened 

|on the Ist August, and to be closed on the 
| Bist October, and cordially invite Exhib 
| itors and Visitors. The Regulations and the 
| blanks necessary for Applications are to be 
|had at the Austrian-Hungarian Con 
|suls. The objects to be exposed will com- 
| prise all Machinery, Apparatuses and Imple- 
| ments connected with Electrotechnic It will 
| certainly afford a good opportunity to inven- 
| tors to show their latest improvements. This 
| Exhibition is greatly favored by the Austrian 
| Government, and will be held in the Rotunda 
| of the well-remembered Universal] Exhibition 
of 1878. Exhibitors are requested to procure 
the necessary papcrs at once. 


BOOKS. PALMER WIRE C0. 


Pynamo-Electric Machinery. By Prof. %. 
PALMER, MASS. 


P. Thompson. With illustrations of the princi- 
pal machines and descriptions of their construc- 


tion. Paper, 40 cents. 
Lecture on the Storage of Energy. by 

Prof. Ayrton. Paper, 20 cents, | E - G RA P 
Electric Lighting by Water Power. Scc- 

ond edition. By Thos. B. Grierson. Paper, AND 


£10 cents. 


Formation and Use of N. de Kabath’s 


TELEPHONE 


SWh< 


AS GOOD AS THE BEST. SPECIAL CARE 
TAKEN IN ITS MANUFACTURE. 


Patent Electric Accumulators, 8vo, 
paper, 20 cents, 
Books sent free by mail on receipt of price. Send 


for our Catalogue. 


E. & F. N. SPON, 35 Murray St., New York. 


SAPORTAS & WARRDNER, 


58 & 60 Exchange Place, 
NEW YORK. 


Edison Electric Light Co 
Ediscn Co. for Isolated Lighting 
Edison Uileminating Co. of New York. 
Edison Electric Light Co. of Europe .. 
Brush (PAIGE CO.) ..62...2cvscccsecee 
Brush Illuminating Co. of New York... 
United States Electric Light Co 
U.S. Electric Illuminating Co. of U.S.. 

Fuller Electrical Co. (preferred stock). 

Fuller Electrical Co. (common stock.). 
QUOTATIONS FUBNISHED ON APPLICATION. 





Write us for prices before ordering elsewhere. 


LYNCH & BANTA, 
98 WASHINGTON ST., CHICAGO, 


—DEALERS )\— 


| TELEGRAPH 
TELEPHONE POoLes. 














et 9, — 


= NEW TELEPHONE! 

i For Private Lines, Latest, best; always 

= yi) reliable. Works 2 miles on steel cable-wire. 
: Illustrated Circulars free. 


HOLCOMB & CO., Atwater St., Cleveland, 0. 
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HORT-H AND WRITING THOR. | El f Li sht Ay t] 
Qugnt.uano, raze 2 am CRAS, u. BLY, eC rc Ignt Apparatus 
WEE CE TOR chen erephne Pittsburg, il (Successor to oe, Bi’ 


MANUFACTURER AND DEALER IN 


—AND— 





THE CARY 


TELEPHONE SIGNAL 


AN INDIVIDUAL CALL FOR CIRCUIT LIVES. 


Manufactured under James H. Cary’s Patents, 
and authorized by the 


AMERICAN BELL TELEPHONE C0., 


To be used only with its Telephones. 





Furnished by the 


CARY TELEPHONE SIGNAL GO. 


OFFICE ADVERTISER BUILDING, 


246 Washington S&St., 


Je 7 P, Gale, » Prey ide mt 
derick a Tr er. 
pane H, ¢ * lec tr 


Boston, Mass. 
GEO. H. CARY, 


General Agent. 








LECLANCHE. 


} 


Se VICTOR BISHOP & Co., 


THE GREAT | 





THE STANDARD OPEN CIRCUIT BATTERY 
OF THE WORLD. 


Over 500,000 cells now in use in the United States ani | 
1,000,000 in Europe. 


TELEPHONE COMPANIES. 


THE SIMPLEST, CLEANEST, MOST | 
DURABLE, MOST ECONOMICAL. 


Beware of Infringements and Cheap Imitations. 


LECLANCHE BATTERY CO. 


149 W. 18th &t., N. Y., or 
L, G. TILLOTSON & 00,, 5 & 7 Dey 8t., N. Y. 





-| | GEORGE WESTINGHOUSE, Jr., 





For all Manufacturing, Chemical, Electrical. 


LECTRICAL SUPPLIES ELECTRICAL INSTRUMENTS 


For the Telegraph, Telephone, & Electric Light. 
| Specialties: Electric Gas Lighting Apparatus, Electric 
Bells and Enunciators, and Burglar Meme, 


SHORT-HAND WRITING |: 


THOROUGHLY TAUGHT AT YOUR HOMES, 


f ntion 
WITROUT NEGLECTING OTHER DUTIES. Of Every Descriy 


—s ee St ee. = ha once. 37 PEARL STREET, BOSTON. BUILT BY DAY OR CONTRACT, 
. S. ’ nog r, 
4637 GERMANTOWN AVE., PHILADELPAIA, PA. | Have had five years’ experience building Electric 


| Light Apparatus. Facilities for making complete 





| apparatus for 50 Are Lights a day. Everything 


nade on the INTERCHANGEABLE system. 
Hol mes, Booth and Hayde ns, l'wenty years’ experience designing and building 
MANUFACTURERS OF Special and Labor-Saving Machinery. Estimates 
po n. Correspondence solicited. 
| 
FIREPROOF ELECTRIC LIGHT WIRE, sames srany, 


(Suc’r To Brapy Mrs. Co.) 
| 257 and 259 WATER STREET, 
BROOKLYN, N. Y. 


From Pure Lake Superior Copper.—Conductivity Guaranteed. 


PATENT 


“K. K.” Insulated Copper and Iron Wis weacare STEEL 


For Telephone and Telegraph Use. 


49 CHAMBERS STREET, NEW YORK; 


18 FEDERAL STREET, BOSTON. STEEL for MAGNETS 


WORKS AT WATERBURY, CONN. 





AND ALL KINDS OF 


CHROME CAST STEEL. 





A SPECIALTY, 


Ifa 


MOT BURY p ees 


Elec! Iniefla chines. ra 4 


WV 


= Dena 


‘ 


And warranted superior to all other branas. 


CHROME STEEL WORKS, 


Brooklyn, EF. D., N. Y. 





te hur g, 


Mas 





H. H. WESTINGHOUSE, | 
Superintendent. 


RALPH BAGALEY, 


President Secretary and Treasurer. 


Tre Westirenouse ENGINE 


AS CONNECTED DIRECT 


-—TO— 


Dynamo Electric Machines 


OF ANY MAKE 


For Electric Lighting, 


ALSO 


Inienendent Encines 


For a ‘iving by Belt * 
Counter-Shaftin7. 


Cc. P. HAUCHIAN, 


Superintendent 


S. H. KOHN, 
Proprietor, 





ESTABLISHED 1864, 


WILLIAM A.HARRIS 


MANUFACTURER OF 


HARRIS-CORLISS 


STEAM ENGINES 






With Harris’ Patented Improvements 
ALSO 


Light & Heavy Iron Castings, 
PROVIDENCE, R. I 


Send for r Uustrated 
Circular. 





92 & 94 Liberty Street, New York. [oo 


Western Office, 14 South Canal St., Chicago, III. ' 
tern Office, 14 South Canal St., Chicago, III Th Tropital Ameritas 


TELEPHONE CoO. 


(LIMITED,) 
has the Exclusive Right to Export to South 
America, Oentral America, Mexico 
and West Indies 


TELEPHONES 


AND 


TELEPHONIC APPARATUS, 


MANUFACTURED UNDER UNITED STATES PATENTS 


BY THE 


American Bell Telephone Co. 





IMPORTERS OF DIAMONDS, 





PLATINUM 


ADDRESS ALL ORDERS TO 


Dental, and Laboratory purposes. The Tropical American Telephone Co, 
(trrTED,) 


'Wistor iehop Ge Co., les seat eee. 


No. 38 MAIDEN LANE, NEW YORK. | BOSTON, MASS, U. 8. A. 


ESTABLISHED 1887. 
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AMERICAN 


GLECTRICAL WORKS 


(Formerly EUGENE F. PHILLIPS. 


ALFRED f MOORE, 


MANUFACTURER OF 


Insulated Wire, 


—FOR-- 


Telephone, Telegraph and Electric Light, 
OFFICE, LINE, 


—AND-— 


ANNUNCIATOR WIRE, 
Magnet Wire and Flexible Cordage, 


200 & 202 N. THIRD ST., 


PHILADELPHIA, PA. 


A. L. BOGART, 
ELECTRICIAN, 
No, 22 UNION SQUARE, N. ¥., 4th Ave. Side, 


Patentee and Manufacturer of every variety of 


MANUFACTURERS OF 


PATENT FINISHED INSULATED 


Electric ‘Wires, 
TELEPHONE AND ELECTRIC CORDAGE, 
ELECTRIC LIGHT WIRE 
MAGNET WIRE, 


Patent Rubber Covered Wire, Burglar 
Alarm and Annunciator Wire, Lead- 
Encased Wire, Anti-Induciion Aerial 
and Underground Cables, etce,, ete, 





OFFICE AND FACTORY: 


|'No. 67 STEWART STREET, 


Electric Gas-Lighting = sowses = 


APPARATUS 


For Theatres, Churches, Public and Private Buildings. 


ene F, PHILLIPS, President. 
H. SAWYER, Sec. and Electrician. 


PARTRICK & CARTER, 


Philadelphia, Pa., 


MANUFACTURERS OF 


Telephone, Telopraph 


Also, Burglar Alarms, Annunciators, Call Bells, & 


PHOSPHOR-BRONZE 


TELEPHONE WIRE. 





The trade furnished with the most complete assortment 
»f Llectric Lighting Burners, inclucing Pendant, Ratchet, 
Argand, Billiard Table, Candle, Automatic, and Vibrators, 
ilso Clough, Maxim, Lirrell Ring and Arm Burners, for 
use with Machine Gas. Batteries, Primary Coils, Three 
Styles of Automatic Cut-offs, and All Supplies Necessary 
in Fitting Up Buildings. All Apparatus Patented. 


And Electrical Instruments and Supplies 








Among our SPECIALTIES are the CELEBRATED 





or Pleyibs Bi tense. 43 
; r Not the Cheapest, but GUARANTEED THE BEST. 
Combines High Electric sh Oundes tivity and Resist- | 
ance to Corrosion with Lightness and Tenacity. | COMPLETE OUTFIT ONLY $5.00. 


Standard Sizes, 16, 17 and 18, Stubs’ Gauge. | - 
The Fitch Chlorine Battery, patented 








ADDRESS: Sept 16, 1879, acknowledged the Best Buttery in 

| use for Telephones, Annunciators, Call Bells, ete. 

THE PHOSPHOR-BRONZE SMELTING CO | Price, $1.50 per cell. Liberal discount to the trade. 
" be Acme Steel Lever Key, best and most 

» perfect Key ever placed before the telegraphic pro- 

( LIMITED.) fession ; endorsed by hundreds of the most expert 


telegra iphers i in the country Price by mail, $300. 

The Original Giant Sounder, price $4 00 by 

| mail. Send for our catalogues and price lists. 
Correspondence solicited 


PARTRICK & CARTER, 


Telephone, Telegraph & Electrical Instruments 
and Supplies of every description, 


1144 SOUTH 2d ST., PHILADELPHIA, PA. 


512 ARCH ST., PHILADELPHIA, PA. 


Owners of the United States Phosphor-Bronze 
Patents. 


| 
Sole Manufacturers of Phosphor-Bronze in the United States. | 
| 





oa 5s 


B ATTERY. 1. 6. TILLOTSON & 00, 


Manufacturers, Importers and Dealers in 


RAILWAY 
Telegraph & Telephone 
SUPPLIES 


OF EVERY DESCRIPTION, 


Nos. 5 & 7 Dey St., New York. 


A. C. NORTHROP, 


Waterbury, Conn. 


Tronand Brass Machine Serews 


ZING IN SHEETS AND PLATE FOR 
ELECTRICAL PURPOSES. 
for Telegraph and Telephone Instruments, 
AANUFACTURED FROM 
Iron, Brass, Steel, or Zins. 


LAW 


: ii 
















The BEST ‘io Circuit Battery in the| 
World and the CHEAPEST. | 


Combines all the advantages of the best of | | Parts {3 
the others, without any of their disadvantages. 
Thousands sold monthly. Send for circu- 
lar. Manufactured and sold by the 


LAW TELEGRAPH C6., 


140 Fulton St., New York. 


Opportunity to Estimate on patented articles 
from Sheet Metal, Rod or Brass Castings, respect- 
fully solicited. 


THE THOMSON-HOUSTON ELECTRIC CO. 


FURNISHES THE 
ONLY PERFECT, AUTOMATIC, SELF-REGULATING SY8- 
TEM OF ELECTRIC ARC-LIGHTING IN THE WORLL. 
In all desirable qualities of ELeEctric Arc Licuts the THOMSON-HOUSTON SYSTEM 
has no equal. The lights are superior in color and s’eadiness, and the entire apparatus is more 
economical, efficient and safe, more easily managed, and less li whle to derangement than any other, 
Principal oven 131 Devonshire St., Boston, Mass. 


E. THOMSON, Electrician. 
E. J. HOUSTON, Consult’g Electrician, 





A. BARTON, Treas. and Manager. 
ei “SKINNER, Secretary 


DIRECTORS: 


H. A. PEVEAR, B. F. SPINNEY. eS 
A. COFFIN, N. SMITH, — 


New Illustrated Pamphlet will be sent on application. 
Fluidity, Color and Due 
rab 


ility. Circulars free. INK 


ivison, Blakeman, Taylor & Co., N. Y. 


H. A. PEVEAR, President. 
Cc, A, COFFIN, Vice-President. J 


‘THOMSON 





The Payne Single and Double Valve Automatic Engine. | 








PENCERIAN 


Extra Black, Blue Black, and 
Copying, all "of Superior qua- 
lity, claiming Special ex- 
cellence in the essentials of 














Will guarantee 20 per cent. better regulation with 
our single slide valve automatic engine than can be at- 
tained by any other engine in the market. For 
sale by E. P. Hampon & Co., 36 Cortlandt St., N.Y., 
Hill, Clark & Co., Boston, Mass. Write for Circular 
No. 36. B.W. Payne & Sons, Box 1450,Corning,N.Y. 





United 
States 
Mutual 
ACCIDENT 


Association, 
320 Broadway, 
%..%. 


ERATUM in 
THIS 





no gases. 


PLACE IT IN YOUR SAFE. 


Invest $8 for, $10,000 Accident Policy 
with $50 Weekly Indemnity in the 





2 UNITED STATES 4 
ss ; sas Z 
“S Mutual Accident Association @ 





and placeit in yoursafe. Twenty-five dollarsa year 
will carry this insurance, and should misfortune 
overtake you in the way of fatal or disabling injury, 
there will never be cause to regret your forethought 
and prudence. European permits without extra 
charge. 


Heieut, 64% INcHEs. 
DIAMETER, 344 INCHES, 





BERGMANN & CO. has been til now the GREAT 


BATTERY 
ECONOMICAL and most DURABLE of all, 
defects of the LeClanché and other forms hitherto employed. 
neat, compact and very portable. 
On this account it requires hardly any attention. 


than twice as long as any other. 


Send for Circular. 


Bergmann & Co., Electrical Works, 292 to 298 Ave. B, cor. 17th St., New York. 


The Greatest OPEN CIRCUIT BATTERY in the World! 


Sa ee eens 
have now succeeded in supplying what 
DESID- 
Telephone and al! open circuit work. 
only the SIMPLEST, CLEANEST, 
but it overcomes all the existing 
It is small, 
Hermetically sealed and guaranteed to form 
It will last more 


most 


is not 


It is cheaper than any other. 


Price, $1.00, Com plete. 


a” Samples sent free to Dealers and Telephone Exchanges on 


application. 
Discounts to Dealers. 
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PUBCTRICAL REVIEW. 





TEs 


Is AN 


ILLUSTRATED 


Weekly Zournal 


OF 


Electric Lipkt, Telephone, Telepragh 


SCIENTIFIC PROGRESS, 


AND IS THE ONLY JOURNAL PUBLISHED | 
WEEKLY IN THIS COUNTRY DEVOTED 
STRICTLY TO THE ELECTRICAL 


INTERESTS. 


Each edition will contain orig- | 
inal articles on the latest appli- 
cations of electricity, and a com 
plete record of the progress made 
from day to day in the Telephone, 
and Electric 


Telegraph Light 


fields. 


THE REVIEW OF THE 


Telegraph and Telephone 


under its new title and new 
management and able corps Ji 
KAitors, and its new contributors 
located at all the principal centers 
of business in this country and 
Europe, will spare no expense to 


make it the 


LEADING JOURNAL 
IN THE ELECTRICAL FIELD, 
Terms of Subscription: 


In the United States and Canada, 
$3.00 per annum—postage 


free. 


To foreign countries the subscrip- 


tion price, prepaid, is $4.00. 


Address all communications tc 


DELANO &- COMPANY, 


23 Park Row, 


P.O. Box 3329, 





MEW YORK | 


THE BISHOP 


(SAMUEL BOARDMAN, Agent.) 





Original and only Manufacturers in the United 
States. 


GUTTA-PERCHA INSULATED 


Submarine Telegraph Cable, 


50 Regular Sizes. 
One to Ten Conductors. 


Subterranean Telopraph Cables, 


Hempen-Armored Covered. 


Acrial Telegraph Cables, 


Lead or Hempen Covered. 


ANTI-INDUCTION 


Telephone (Lead -Covered)  Cuble, 


as used by the Metropolitan Telephone and 
Telegraph Company. 


Torpedo Cables, 


Recommended by the European and South Ameri- 
can Governments. 


Lead-Corered Cables, 


For Canal and Streamlet Crossings. 
GUTTA-PERCHA 
Office Wire, Fuse, Leading and Connecting 
Wire, 


For Subaqueous Mining and all other Electrical 
purposes. 


Mark's Compound Insulated Wire, 


For Office, Outdoor, Underground and Battery Use. 


G. P. Office Wire, 


Cotton-Covered. 





ALSO HAVE ALWAYS ON HAND: 


Wires of Every Variety of Insulation, 


Magnet Wire, Telephone Flexibl. Cords, Flexi- 
ble Elevator Cables, El-ctrie Cordage. 
Burglar-Alarm and Annunciator Wire, 


Electric Light Wire, Cordage and Cables, Lead- 
Covered Wire, and Every Description of 


Pure Gutta-Percha Goods, 


Gutta-Percha Sheet, for Cable Splices: G, P. Chem 
ical Vessels for Acids, ete. 





Agents ‘ - Reception of Orders and 

Salc of Goods, 

L. G. TILLOTSON & CO., 5 & 7 Dey St., New York. 
WILLIAM HEATON, 508 Chestnut St., Phila. 


THIRTY-THREE YEARS’ EXPERIENCE HAS 
TAUGHT US THAT NEITHER THE ELECTRI 
CAL NOR MECHANICAL QUALITIES OF 


EITHER GUTTA-PERCHA OR COPPER DETER- | 
IORATE BY LONG WORKING OR SUBMERSION, | 


CONSEQUENTLY THE BEST FORM OF A SUB- 
MARINE TELEGRAPH CABLE WILL BE THAT 
IN WHICH THESE CONDITIONS WERE FUL- 
FILLED.—EZxtract from Report on Cables, by Wil- 
loughby Smith. 


MANUFACTURED BY 


The Bishop Gutta-Percha Works. 
Address all communications to 
W. W. MARKS, Superintendent, 
420, 422, 424 & 426 Bast 25th St., New York. 
Orrice aT THE WORKS. 


| VII—Manual of Telc 





15 


THE UNITED STATES 


CUECTRICAL REVIEW Quidy.Pahe Worke, ELECTRIC LIGHTING Co. 


THE WESTON ARC LICHT 


AND 


THE MAXIM INCANDESCENT LIGHT 


ARE SUPERIOR TO ALL OTHERS IN 


EFFICIENCY, ECONOMY, 


RELIABILITY, SAFETY 


—AND— 


CONVENIENCE. 


Perfect Atlomalit Regulation 


In BOTH 
SYSTEMS. 


Electric Motors, Electroplating Machines, 
Carbons, &e. 


Office—59 & 61 LIBERTY STREET, NEW YORK. 


Gro. W. Hexsarp, President. 


LEONARD E, Curtis, Secretary. 


’ 
Pu. Fern. Korner, Treasurer 


TRUSTEES. 


MARCELLUS HARTLEY, 

ANSON PHELPs STOKEs, » Vice-Presidents. 
Cuas. R. FLrint, 

Lovis FITzGERALD, 


Wa ter T. Hateu, 
Henry Day, 

Tuos. H HusBBArRp, 
LEONARD E. Curtis. 


Henry B. Hype, 
Joun A. STEWART, 
Rosert B. MInTuRN, 
Gro. W. Heparp. 


SEND FOR ILLUSTRATED CATALOCUE. 





WESTERN 


Electric Company, 


CHICAGO, INDIANAPOLIS, NEW YORK, 


MANUFACTURERS OF 


AND SUPPLIES. 


THE 


‘TRENTON IRON CO. 


MANUFACTURERS OF 


GALVANIZED IRON WIRE 


OF VARIOUS GRADES FOR 


TELEGRAPH INSTRUMENTS “eleer4ph and Telephone Lins. 


WORKS AND OFFICE AT 
TRENTON, NEW JERSEY 


NEW YORK OFFICE: 


Insulated Copper Wires, Electric Bells and | Cooper, Hewitt & Co., 17 Burling Slip. 


Annunciators, Burglar Alarms, the Electro- 
Mercurial Fire Alarm, Electro-Medical A ppa- 


ratus, Electric Gas Lighting Apparatus, Edi 


son's Electric Pen and Duplicating Press, the 
Gamewell Fire Alarm Telegraph Apparatus, 
Bi-Polar and Carbon Telephones, Telephone 


Exchange Apparatus, Underground Cables. 
ANSON STAGER, ENOS M. BARTON, 


President. Vice-Presi lent. 


CATALOGU ES 


IN STAMPS OR CURRENCY. 


Page. Price. 

I - Complete Set of Catalogues.236  20c. 
Ii—Telegraph Instruments and 

UR i ouk5s cscs ceminy 64 i 


V—Electric Bells, Anaunciators, 
Electro-Mercur.al Fire 
eee ee 

VI—Electro-Medical Apparatus. 32 
phy and 
tivate Linc 


Catalogue of 
Instruments free. 


VilI—Condensed Price List....... 20 free. 


X—Electric Bells, etc., descrip- 
tive 12 8c. 


XI—Magnets for Mills..... ... 20 8c. 
Sir William Thomson's Nauti- - 


eee eee eee were eeeeee 


PHILADELPHIA OFFICE: 
21 NORTH FOURTH STREET. 


THE ANSONIA 


BRASS & COPPER. C0, 











Puretlecteie Copper Wire, 


For Magnets, Telephones, Electric 
ights, etc. ; 


WiTH H. SPLITDORF’S PATENTED LIQUID INSULATION 
COVERED WITH COTTON OB SILE. 


LINE WIRE ° 
Fire Proof House and Office Wire 


For Indoor use in Electric Lighting. 
| Wrought Metal Gongs for Annuncia- 
tors, Telephones, &c. 


| ZINC RODS, BATTERY COPPER, &c, 


" Nos. 19 and 24 Cliff St., New York, 
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A.G. D AY, Tr American Bell Telephone Co., 


Manufacturer of i 


W. H. FORBES, President. W. R. DRIVER, Treasurer. 
Kerite In an latad THEO. N. VAIL, General Manager 
Nt ee be! > | jo 


UOULAUOU GROUND LINE This Company, owning the Origi- 


Telegraph and Telephone nal Patents of Alexander Graham Bell 


for the Electric Speaking Telephone, 
Wire and Cables. 


and other patents, covering improve- 
ments upon the same, and controlling, 
except for certain limited territory, 
OFFICE, 120 BROADWAY, NEW YORK. 
FACTORY, SEYMOUR, CONN. 
ANTI-INDUCTION KERITE 








under an arrangement with the West- 
ern Union Telegraph Company, the 
Gold and Stock Telegraph Company, 
the American Speaking Telephone 
Company, and the Harmonic Tele- 
graph Company, the patents owned 
by those companies, is now prepared 
to furnish, upon application, either 
directly or through any of its licensees. 
Telephones of different styles, and 
applicable to a variety of uses. 

This company desirs to arrance with 
persons of responsibiliiy for establish- 
ing 


District or 
Exchange Systems, 


in all unoccupied territory, similar to 
those now in operation in all the pria- 
cipal cities in this country. 

Responsible and energetic persons 
are required to act as licensees for 
the purpose of establishing 


Private Line and Club Line 


systems, for business or social uscs. 
Also to introduce the Telephone for 


SPEAKING TUBE 


purposes, for which instruments will be leased for-a term of years at a nominal 


Bele phone Cables. 





Some of them Two Miles in Length, are in use in 
several cities, and are found to WORK 
PERFECTLY for that distance. 





Eminent Electricians and 
Practical Telegraphists 








Commend and recognize the Kerite Insulation as 
superior to all others. At the CENTENNIAL 
Exuipition at Philadelphia, Sir 
WiLi1am THomson, the emi- 
nent Electrician and sci- 
entist, awarded 
to the 


Kerite Insulated Wire and Cables 


A DIFrISOM A. 











rental, 
‘*Excellen f the Insulation and — P tes . 
var nese This Company w'll arrange for Telephone lines between cities and towns where Ex- 
Durability of the Insulator.”’ change systems already exist, in order to afford facilities for personal communication 


between subsciibers or customers of such systems. 
We respectfully invite attention to this matter, and any further information relaiine 
GENERAL AGENT: thereto can be obtained from the Company, 


CLARK B. HOTCHKISS NO. 95 MILK STREET, BOSTON, MASS. 


All person; u-ing Telephones not licensed by this Company, are hereby respectfully noti 


120 BROADWAY, NEW YORK. fied that they are liable to prosecution, and for damages for infringement, and will b? 


prosecuted accordin’ to the full exteut of the law. 
CHARLES WILLIAMS, JR. 


(Established in 1856 


Nos. 109-115 Court Street, 
BOSTON, MASS. 


AUTHORIZED MANUFACTURER OF 


THE AMERICAN 


BELL TELEPHONE CO. 


Magnets, Crack and Push Button 
CALL BELLS, ARC RCL aa 


We desire to call attention to the BRUSH MACHINES we are now manufacturiag, in 
tended to give lights of about two-thirds of the power of our usual size cf are lights. They are fully 


equal to the orainary size lizhts of other systems, and except in the amount of light, are the same in 
j every respect us our other lights. 


| Number of Machine. Number cz Arc Lights. Nominal Candle Power. Herse Tower Required. 


j 5 10 1,200 6 
6 2 1,200 11 
vi 30 1,200 15 


x 64 1,200 35 | 





CHICAGO -INDIANAPOLIS-NEW YORK. 


Telegraph and Telephone Apparatus and Supplies. 








The Best of everything at Bottom Prices. 


AND Prices of machines and lamps same as the regular list. Our agents will give you estimates. 
We shall commence this month the shipment of BRUSH STORAGE BATTERIES to fill the 


~ 


large orders which have accumulated on our books. We desire to state that these batteries are GUAB- 

S ’ ANTEED by this Company, just as all apparatus hitherto sold by us has been ; and that the statements 

witches for of our opponents regarding them, which have been so industriously circulated of late, are false in every 
particular. 


Exchanges, THE BRUSH ELECTRIC CO., No. 379 EUCLID AVE., CLEVELAND, OHIO. 


Annunciators, &, JNCANDESCENT LIGHTS 
— SWAN INCANDESCENT ELECTRIC LIGHT CO. 


OWNERS OF THE 


eee See SWAN PATENTS FOR THE UNITED STATES, 


a fire, oe ARE PREPARED TO GRANT LICENSES TO COMPANIES TO SELL AND USE THE SWAN INCAN- 
DESCENT LAMP, INCLUDING OUR PATENTED HOLDERS, SWITCHES, CUT-OFFS, ETC. WE 
GUARANTEE OUR LAMP AND TO DEFEND THE VALIDITY OF OUR PATENTS. FOR TERMS 
ard Telephone Supplies |OR INFORMATION, APPLY TO 

THE SWAN INCANDESCENT ELECTRIC LIGHT CO.. 
| 853 Broadway, Cor. 14th Street, New York, 


WESTERN ELECTRIC COMPANY, 








teries, Wire, Insulators, 


vu: Scary description, 

















